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DEDICATION. 



In the year 1783, Lavoisier announced in his 
Memoir to the French Academy of Sciences, " that 
water is not a simple substance, an element properly 
so called, but that it is capable of decomposition 
and recomposition/** 

Dr. Priestley in the first instance adopted this 
theory ; but some previous as well as subsequent 
experiments, scrutinized with the mind of a saga- 
cious and reflective philosopher, led him to change 
his opinion, and in the year 1800 he published a 
refutation of the doctrine. 

This refutation did not convince scientific men, 
and the doctrine promulgated by Lavoisier has con- 
tinued to prevail. 

That this result is not to be attributed to the 
stability of the theory, but to the absence of that 
comprehensive^ vigilant^ and searching investigation 
of the experiments which a theory so important 
demands, connected with the circumstances of these 
experiments affording a double interpretation, is 
what I most unequivocally assertf 

* See this Memoir in Watt's Correspondence, p. 171. 
t ''This is not the first time,'' says Sir John Herschel 
(speaking upon another subject), " by many instances in the 
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A prejudice leems to prerail that the theory, if 
astailable, can only be attacked by additional experi- 
ments* This ootioii is mischievously erroneous, as 
it if asiuminff that the experiments upon which the 
theory is founded have been ably and fully inves- 
tigated, and that a powerful and reflective mind can 
deduce from them no other conclusion than that 
which Lavoisier has drawn. 

I deny altogether this inference, and maintain 
that a reniiion of the experiments by a clear, vigor- 
ous and unprejudiced mind, will elicit the double 
$en$e which they convey, and discriminate between 
the true and that false conclusion into which we have 
been seduced by the ambiguity of the experiments ; 
and this 1 assert not hypothetically^ but with a cer^ 
tainty of the result. 

No new experiments are called for — *' the daily 
accumulation of facts," said an able but deceived 
man, sixty years ago, ^^ will only increase perplexity 
and confusion/'* 

This observation was most just. What we wanted 

biftory of scientific progress, where of two possible causes, each 
at the moment equally plausible, the wrong has been taken." I 
however deny that equal plausibility attached to the possible 
causes in Lavoisier's theory. 

*** Kirwan on Phlogiston, &c. (Introduction.) '* Facts mul- 
tiply and encumber the mind unless they are the exponents of 
a theory or system ; without this master spirit, they merely dis- 
sever the material world into fractional parts,** — Quart. Rev. 
June 1848, p. 42. 
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then, and what we require now, is the sound appre- 
ciation of the experiments which existed when La- 
voisier propounded his theory ; and the object of 
this tract is to afford that desideratum, by shewing 
wherein the experimenLa have been misunder- 
Btood, and what is the true conclusion which they 
afford . 

I have no hesitation in saying that a re-examina- 
tion of the experiments (with the key which I have 
given for their solution), will leave no doubt that in 
1783 a false and delusive theory was imposed upon 
and has continued to be sanctioned by philosophers, 
whereby chemistry has been perverted, and her 
analyses rendered fictions. 

In the conviction that I have at length arrested 
the march of an inveterate scientific contagion 
(which a recent inconsiderate step threatened to 
perpetuate), established the influence of an impor- 
tant principle in chemical combinations, and 
thereby infused additional vitality into this branch 
of science, I dedicate this Tract to the Royal So- 
ciety, with a deep and profound respect. 



29 Marina, St. Leonari^s on Sea, 
24M Febntary, 1848. 



PREFACE 



TO TBB 



SECOND EDITION. 



Since the publication of the Second Edition of 
my first Tract, and the First Edition of my present 
one, I am not aware that any of our scientific pro- 
fessors have stood up to proclaim the fallacies of 
the existing systems of Chemistry, Electricity, and 
Magnetism, and the expediency of resorting to the 
principles which I have promulgated; and this, 
notwithstanding, (which I must be allowed confi- 
dently to assert) that no scientific man can have 
perused those Tracts with attention, without arriv- 
ing at the conviction, that such a step is impera^ 
tively called for. Then why this silence in the 
Professional chair ? 

A distinguished physiologist has said, ^^ that we 
meet with such an antagonism at the hands of jea- 
lousy, prejudice, and indifference, that truths the 
most important must be urged again and again ere 
they make a due impression," and the quiescence 
which prevails with regard to those which I have 
published, goes far to confirm the soundness of this 
remark. 

** Dux regit examefij'^ and it is possible that our 



expounilci-s of science aru only waitiug a ejgnal 
from their " Magnus Apollo," in which case I will 
beg leave to suggest to this " natiirro minister et 
interpres," that his reputation and the interests of 
society call for the prompt adoption of a straight- 
forward and manly course— no less than that of 
denouncing the present visionary and cfTete the- 
ories ; and that it will be the extreme of folly to 
prolong a belief in wrecked and hopeless dolusions 
by any disingenuous assumption of there being 
ground for doubt or delay. 

I can readily imagine the disinclination of the 
"Savants" to abdicate doctrines in which they 
have been educated— upon which they have written 
so much, and so instructioely, and to which they 
owe their standing in society ; hnt the interests of 
science cannot yield to those of the individual, and 
these philosophers must resign thcmoclves to the 
impending reformation in science, as equally wise 
men have already done in reforms of another kind j 
there can be no sliding-scale ; reluctance and oppo- 
sition will avad nothing. 

" Magna quidem, magna est Veritas et preoalebit" 
So said our intellectual masters, when genius was 
in its zenith ; when man could produce works at 
which the highest gifted of the present day " con- 
template, and will long continue to contemplate with 
admiring despair;'** and the philosopher who (Deo 

* See Mr. Mncnulfty's inaugural speedi at llic UuirerBily at 
Glugow. 



faveiitt) can reach tlie pure and indecomposable 
stream of truth — must iu defiance of all sinister raa- 
nceuvroa, acquire for his works a celebrity that will 
drive envy from the field, and endure with unfaded 
luBtre to the closing scene of humanity.* 

" Was glanzt is fur den aogenblick geboreo ; 
Das aechte bkibt der oachweit uuverloren." 

Goethe. 
Sidmovth— Royal York Hotel, 
\6lh Oct. 18^9. 



N.B. 1 have in a former tract shewn that the I 
existing theories of electricity and magnetism are | 
quite as fallacious as the water theory, viz. that I 
there are no positive and negative fluids, but only 
one fluid; and that the different phenomena we 
meet with are the consequeuce of such fluid being 
found either in motion as a current, or in a station-^ I 
ary or quiescent state. 

I have also shewn that the poles of the magnet 
are merely the issues of the fluid, viz. : its entering 
upon and leaving a conducting body ; and that as 
the fluid is always moving in the direction of the I 
North Pole, it necessarily turns the needle in the j 
same direction. But as this tract "f is not generally I 

* See Sir David Brewster's remark, p. 15.i. 
f Important errors in CbemtBtry, Electricity, and Magnetism, 
2nd edition, 1647, published by Ridgway. 



known, and the good sense and liberality of our 
Professors of Philosophy have not yet extended so 
far as to give it publicity, I shall conclude the pre- 
sent work by giving a summary of such tract. 

In an article in the "Quarterly Review" of June 
1848 (page 68), the writer (who is in the secrets of 
Dr. Faraday) says, " Faraday regards the Poles as 
simply opening a ivat/ to the Electric current."* 
Now no mention is made of the source from which 
Dr. Faraday deriv, d this knowledge, — namely from 
myself: but from such omission I should possibly 
not be justified in concluding that, the Doctor in- 
tended to assume a discovery to which ho had not 
the slightest pretension, and of which be had not 
the least notion, until he received a letter from me 
some years ago, and afterwards found the same 
doctrine in my first Tract, and which he then 
treated with incredulity. 

But who would suppose at a first glance of the 
passage I have cited, that Dr. Faraday meant to 
impart (and which it was his intention to do), " that 
the needle does not point to the North Pole from 
any attraction between the magnetic or electric 
fluid and such pole, but simply because the fluid is 
travelhng in that direction, and carries the needle 
in the same route ?" This being the Professor's 
intention, with what object, or from what motive 



* ThiB and otber paseages clenrly indicnte the 
whence the article emanated. 
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(let me ask) did be disguise the subject by such an 
ambiguous phrase? Candour and frankness are 
the characteristics of a true philosopher, and would 
have well become this popular Professor in the pre- 
sent instance.* 

* See note on The Morality of Philosophers, p. 152. 



A PRELIMINARY EXPOSE 



DECEPTIONS OF LAVOISIER IN RESPECT OF THE 
COMPOSITION OF WATER. 



This arch-magician so far imposed upon our cre- 
dulity, as to persuade us that water, the most powerful 
natural antiphlogistic we possess, is a compound of 
two gases, one of which surpasses all other sub- 
stances in its inflammability. 

To be sure, he found that upon the explosion (the 
union, as he said, but which does not take place) of 
these gases on forming the water, a phlogistic 
matter escaped, and, seizing upon that fact, he boldly 
declared that he had "got rid of phlogiston ;" as if 
by-the-bye, the separation of one matter from an- 
other could justify a chemist in saying, that he had 
got rid of it, viz. annihilated it ; and if he did not 
mean the latter, what was his meaning ? 

But Lavoisier felt that he had not reached the 
limit of our compliant and easy nature, and he 
therefore insisted that this phlogistic matter with 
its heat and light, had not quitted the known inflam- 
mable matter — the hydrogen — but forsooth, the oxy- 
gen ; .so that he left the hydrogen, with all its phlogis- 
ton and inflammability to form a component part of 
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the water. Nevertheless, he still persisted in assert- 
ing, and PHILOSOPHERS believed tooy that he had for 
ever discarded phlogiston (a matter which he 
found both mysterious and intractable, and which 
it would be, therefore, most convenient altogether 
to dismiss), and this discovery so enchants Lord 
Brougham, that he exclaims, '^ Magnificent 
FABRIC ;*'* although it could hardly exceed* the 
scope of an ordinary understanding to see, that in 
order to reconstruct the gases by decomposing the 
water, Lavoisier must have recourse to i\nsfor ecer 
discarded phlogiston j and which, having escaped, 
could necessarily not be found in the water. 

But Lavoisier had not yet trespassed far enough 
upon the domain of our intelligence, and he ven- 
tured therefore, to make a farther advance, and at 
the same time that he admitted that a phlogistic 
matter bad escaped from one or other of the two 
gases, he roundly and broadly asserted that neither 
of them was a compound body, but that both were 
elements. He did not, however, miscalculate the 
calibre of our credulity. He knew well its elasti- 
city ; for we not only believed this impossible doc- 
trine, but deliberately adopted it, and it now forms 

a part of our chemical codcf 

* See his LordBhip's Life of LavoiBier. In this '^ Magnificent 
fabric*' Lord Brougham includes Lavoisier's other untenable theory 
of combustion. 

t Even the atomic theory of Dalton is built upon the assump- 
tion that hydrogen is an element. 



Even this was not enough for this misrhievons 
and satiric chemist, and he therefore concluded 
with a masterpiece of effrontery ; and after having 
proclaimed that he had got rid of the igneous prin- 
ciple " Phlogiston," — that he had eliminated it as a 
chemical agent — he calls the water, " The RiiSEH- 
VOIR OF Combustibles."* 

Now, wlit;n he had decreed the extinction of 
Phlogiston, for what piir|)Ose could he have con- 
structed this phrase, but as a finishing stroke of 
irony, and ne plus ultra of mockery and burlesque ? 

But the most crafty piece of finesse, and which 
carries with it an indisputaljle intention to mislead, 
was his insisting that the phlogistic matter which 
escapes on the explosion of the gases, comes from 
the oxygen, without there being a shadow of ground 
for assuming that oxygen Is a combustible matter ; 
but which assertion proceeding from so celebrated 
a chemist as himself, he knew would necessarily pre- 
vent an examination of the hydrogen, a correct 
knowledge of which, as he foresaw, would at once 
demolish his theory. 

After this successful essay on the Condescendence 
of the human race, what protection^ what gua- 
rantee, let me ask, have we against the general 
adoption of any theory, however absurd and mis- 
chievous, be it scientific, moral, or political, which 



" See Lavoisier's " Memoire" to the French Institute in Watt's 
Correapaudeoce and Lord Brougkaui's Life of Lavoisier. 



14 

any diitiiigiiislied homme (Teqmt may think fit to 
intrude opcm the worlds if he have influence enough 
to insure the consent of his compeers, or power 
enough to silence their opposition ?* 

The mischief which this theory (originated in 
178S) has caused to chemical science is incalcula- 
ble, and the unfortunate sanction gratuitously 
^ven to it by a body so distinguished as the Royal 
Socie^, must necessarily prolong the evil, by disin- 
clining scientific men from perusing any work in 
which the correctness of the theory is questioned. 



* It will be said that thii poasibility shews how iiiTaliiable 
mast be the pablic press. Trae, it increases the difficolty of 
imposture. Bat how often do we find the columns of a leading 
joamal forestalled upon a particular subject, and in which case 
the chances of deception are immeasurably increased. 



THE 

COMPOSITION OF HYDROGEN 

AND THE 

NON-DECOMPOSITION OF WATER 

DISTINCTLY PROVED. 



'* Wherever obeequioue reverence it tubeiituted for bold inquiry ^ Teuth, 
if she is not already at hand, will never be attained/* — ^Hallam's Histobt 
OF Europe daring the Middle Ages. 



^^ Iron consists of an earth sui generis, united 
with a certain quantity of phlogiston, and a certain 
quantity of heat." 

** All Metals agree in that point. The differ- 
ence is in their earths, which according to their na- 
ture absorb more or less phlogiston." 

^^ The more of phlogiston a metal contains^ the 
more heat is likewise found in itJ^ 

'' That Gold is a compound of an earth sui generis, 
and of phlogiston, probably nobody will call in 
question ; and that gold is not soluble in acids 
unless it has parted with its phlogiston, is likewise 
known and confirmed by the most decisive experi- 
ments.*'* 

* Scheele on Air and Fire, translated by Dr. Forster. — Scheele 
in his first proposition does not seem to hold heat to be a property 
of phlogiston (though that seems to follow from his third axiom) 
and which arose, no doubt, from his having found that phlogiston, 
though forming part of the metal, did not constantly give out 
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The above sentences, in giving the indis- 
putable definition of a metal, supply the 
Talisman which is to dissolve the Illusion 
of the decomposition of water, and restore to 
Science one of her most valuable elements.* 

I have already observed, in the seccynd edition of 
my former pampblet,t that being impressed with the 
vast improhahilily that a fluid so important in the 

•ennble heat. It is only when the phlogiston quits the metal 
with rapidity that the heat is apparent. Bat it is dear that there 
can be no heat when phlogiston is absent. Dr. Black th«nefore 
called this heat in metals latent. See the subject treated more 
folly, poited. 

Mr. James Watt, says Dr. Black, made it appear [wobable that 
metals owe their wudleahiUty and ductility to m qmmitUy oj latent 
heat combined with them. Watt's Corresp. p. 154. 

Dr. Blacky says Dr. Thomas Thomson, shews that softness and 
dactility of metals are dae to caloric. Thomson's Elements of 
Chemistry, 5th Edit., toI. i. p. 94. 

'' Bergman found by a careful analysis of iron, that cast iron 
contained the least pklo^istan, steel more, and wrom^kt iron tki 
wio$t of all; for the hydrogen gas was at that time considered 
an indication ofphlogiHon contained in the mc^oZ.'*— Thomson's 
Chemistry, vol. i. p. 377. 

* Thie TaUswum was wtost gracitmsly imparted to the author 
hy the Genius of Chemistry, who after an absence o^ 
thirteen lustres has returned to our Planet, and in condiment 
to Great Britaiuj first alighted on the English shore. 

t See *' Most important Errors in Chemistry, Electricity, and 
Magnetism," wherein are clearly explained the causes of the 
Polarity of the Needle, and of the Electric phenomena. 
2nd Edit, published by Ridgway, 1847. 
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constitution and uses of the globe we inhabit, as 
WATER, instead of being a simple element should be 
a compound of gaseous substancesj (a fact which if 
substantiated would be at variance with those attri- 
butes which the order and economy of the universe 
compel us to connect with the idea of that Infinite 
Power whence all things derive their existence) 
I was led to examine the experiments upon which 
this theory is grounded, when the result assured 
me, as I had anticipated, that it was altogether a 

PALLACY. 

A similar reason to that which induced me to 
examine the theory of tlic decomposition of water, 
raised an equal doubt in ray mind as to the accuracy 
of the doctrine of the Electkic Fluid ; a doctrine 
by which two distinct and opposite properties are 
given to this matter, necessitating the conclusion 
that it must be composed of two distinct substances, 
without the possibility of pointing out, why, or with 
what object they are either conjoined, or separated : 
the not least extraordinary part of the case being, 
that these two opposite properties are met with shnul- 
taneously in every atom of the fluid. 

Now this theory of Electricity appeared to me aa 
exceptionable as that of the decomposition of water, 
and an examination of the experiments upon which it 
is based, satisfied me that it was quite as indefensible; 
and which I established in the tract to which I have 
already referred. 

In the same tract I also demonstrated that the 



magnetic needle does not owe its polarity to any 
attracting power, but simply to the circumstance of 
the magnetic fluid passing over our globe in a 
northerly direction, and causing the needle, a con- 
ductor of the fluid, to point in that direction." 

It seems indeed extraordinary, that it should not 
sooner have occurred to philosophers that some 
deception was likely to be masked by appearances 
which led to conclusions so strikingly inconsistent 
and improbable aa those which flow from the pre- 
sent theories of Electricity and Magnetism. 

My desire was therefore to point out the fallacies 
which have thus most lamentably contaminated the 
three branches of Science, Chemistry, Electricity, 
and Magnetism, but more particularly Chemistry, 
which from the adoption of false principles and con- 
sequent erroneous analyses, instead of progression, 
has been for more than half a century in a state of 
retrocession. 

I had entertained the hope that what I had al- 
ready written would have induced at least a re-ex- 
amination of these theories ; but two events have 
occurred since the publication of my pamphlet 
which have shaken my faith in tliat expectation, 
and caused me to resume my observations. 

The one event is the publication of the " Corre- 
spondence of the late Mr. James Watt on the dis- 
covery of the theory of the decomposition of water," 

* See what Dr. Faraday eaya upon it in t!ie Dote to tbe 
"Dedication," anl<^,p. 9. 
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edited by Mr. Muirhead,* and which has been 
expressly brought forward to establish Mr. Watt's 
priority of claim to the merit of having stated that 
water is composed of two gases, hydrogen and 
oxygen ; and the other and most momentous event, 
is the fact of a, golden medal having been recently 
conferred by the Royal Societyf upon Mr. Grore, 
a late member of the Council, for a paper (amongst 
others) by which that gentleman is said to have 
proved that water can be decomposed by " heat," 
which necessarily means " heat alone," as otherwise 
the paper would be a deception. 

I, however, confidently anticipate that the present 
revised edition will effectually remove all prejudice 
and doubt from the minds of professional men of 
science, and at once dispose them to reconstruct the 
existing systems of Chemistry, Electricity and Mag- 

* See " The Correspondence of the Inte James Watt on his 
discovery of the Theory of the Composition of Water, by J, P. 
Muirhead, Esq., 1847." As in the Appendix to this work is 
most conveniently gitca the trnnBcript of the different memoirs 
of Meusnier, Lavoisier, aod Monge to the French Academy of 
Sciences upon the decomposition of water, and also M. Arago'a 
Eloge of Mr. Watt, with Lord Brougham's btstorical note, 
together with the papers of Mr. Cavendish and Mr. Watt upon 
the same subject, it contains every thing necessary to be known, 
except, iodeeil, the tniinitely more important information of the 
experiments of Priestley, Scheele, and Kirwan, and which it waa 
the policy of the propounder of the new theory and of the 
French philofiophera to pass over, aud if possible to bury in 
oblivion. 

t November, 18-17. 

B 2 
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netism, and to place them upon natural, probable, 
and philosophical bases. 

With respect to Mr. Watt's claim to priority, 
assuming, as I shall do for the purpose, that the 
discovery is not (as it really is) a phantom, but has 
a real foundation, 1 intend before the conclusion of 
these pages, to shew, that neither Mr. Watt nor Mr. 
Cavendish have any claim to such priority, and that 
the merit, if merit be due, attaches exclusively to 
the French chemist, Lavoisier. 

This I propose to do with the sole view of con- 
firming, what I think will be shortly made to appear, 
that although the opinions of celebrated men are 
entitled to much respect, we must never implicitly 
rely upon such opinions in difficult and knotty 
cases ; philosophers, mathematicians, and legists, 
with all their '* means and appliances to boot,'* occa- 
sionally taking as erroneous views of a subject, and 
proving as fallible as men of minor note. 

It is, however, not to be disputed, that if we begin 
our investigations with correct data, an acquaintance 
with mathematical rules, and the acquirement of 
habit, will enable us to arrive at the solution of 
various problems with much facility and precision. 

It is, at the same time, equally indisputable that 
if, unfortunately, we commence with incorrect or false 
data, the same system of inductive reasoning only 
serves to plunge us more rapidly into further and 
greater error ; and as every deduction we may then 
make will only be a wider divergence from truth, it 



is clear that we must continue to descend from error 
to error, until we arrive at the ne plus ultra of ob- 
scurity ; and such appears to me to be the present 
state of chemical science. 

It is to be much regretted that mathematicians 
have not been able to discover that grand desidera- 
tum, " the ascending system," or the means of arriv- 
ing at the sources of light and truth. Here we are 
however thrown upon our own naked resources; 
upon tiie original powers of the mind ; or rather upon 
that power whose comparative perfection constitutes 
intellectual superiority — the power of accurate per- 
ception ; that faculty which enables us to see wherein 
one thing differs from another ;* and the happy and 
lucid expression of which perception constitutes 
what ne so much admire, eloquence.f — (Sec note on 
the study of mathematics, p. 136.) 

• " Knowledge is nothing but the perception of the agreemeut 
or dUagreement of any two ideaH."— Locke's Life by Lord King, 
vol. ii. p. 27a. 

t The advantages of a clear perception and a facility of ex- 
pression (Sktul when wc &nd the one the other is seldom 1 bejieie 
wanting) forcibly occurred to me on meeting with a passage in 
the 2nd edition of Dr. Thomas Thomson's admirable work on 
" Heat and Electricity," purporting to be extracted from the 
FhiloBophical Transactions of 1838. This passngc is upon that 
very important subject — not a bubble of hydrogen — but an 
" Electric Spark," It seems that among other discoTeries of our 
men of science, it has been found that an electric spark is capa- 
ble of undergoing different modiilcEitions, ranged under the dif- 
ferent beads, of a " Gloiv," a " Briuh," &c. Sec, and which 
makes it essential that we should have a clear defttttion of the 
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But to return to Chemistry. 

The Royal Medal conferred upon Mr. Grove, on 
the ground (as one of his claims to distinction) of 
bis having proved that water can be decomposed by 
" heat/' is most certainly, *' an untoward ecenty* and 
one which when we consider the effect which such a 
distinction, awarded by so learned a body, is likely 
to have upon the scientific world, may prove 
greatly injurious to the cause of Chemistry, by 
checking all further inquiry upon this grave question. 

The deliberate adoption of this proposition by 
the Royal Society* ought to create considerable aston- 

Bpark itself in its simple state. That desideratam therefore is 
furnished as follows : — 

•* The spark w a discharge or Imoering of the polarized indue- 
tive state of many dialectric particles, by a particular action of 
a few of the particles occupying a very small and limited space** 

Dr. Thomson, with great humility, adds, that he has given the 
definition in the author's own language — the ipsissima verba, as 
he did not clearly understand them.— See Dr. Thomas Thomson 
on " Heat and Electricity," 2nd edit. p. 100. 

I will venture herehumhly to ask whether the Science, which 
to he communicated requires such an elucidation as that I have 
just quoted, might not have heen more appropriately deposited any 
where else than in the Philosophical Transactions of the Royal 
Society 7 It is perhaps not surprising that minds thus embar- 
rassed and offuscated with the daily augmentation of experiments 
little examined and less understood, should have been puzzled 
and confused with the Water Theory. 

* It is very far from my wish and intention to cast the least 
disrespect upon the President and Coi;ncil of the Royal 
Society. Every body must know that the appreciation of a 



ishment, since it has always been understood, and 
is now received as an admitted and established fact, 
that neither the heat of tlie strongest furnace, nor 
the still greater heat produced by a burning lensy 
could effect the decomposition of water.* 

This inefficacy of heat, after a careful examina- 

paper upon a special Bubject, such as Cliemistry, must Jlnallt/ 
depend upoD the opinions and report of those gentlemen who are 
pretumed to be specially acqu Hinted with (he aiibject. My obser- 
Tations must therefore be understood to apply exclusively to the 
Committee of Chemistry, and lo no other portion of the 
Royal Society. Of the names of the geutlemen composing tLis 
committee I am at this moment ignorant, and I have no motive 
whatever to induce ire to make the inquiry. 

I must, however, remark, that such a totai. absence or 
Information (a fact which will be elicited from a perusal (rf 
these pages) in a conclave of scieatific men upon a subject on 
which they were voluntarily about to pronounce, and actually 
did pronounce, n moat important opinion (an erroneous one, as 
may be supposed) pregnant with vast consequences is, I believe 
and trust, without a parsllel in the annals of science. 

* See Elements of Chemielry, by Dr. Thomaa Thomson, 5th 
edit. p. 104. The only possible apology for the paper of Pro- 
fessor Grove's appearing in the Transacliona of the Royal 
Society, is that its Author and the Chemists who reomniended 
its adoption, were wholly unacquainted with the writings and 
experiments of Mr. Cavendish witli regard to " inflammable air" 
or hydrogen, {of which, as we kno'^, he was the discoverer) and 
with those of Priestley and Watt upon the same subject j Ba 
with such knowledge, such a paper could not have been written; 
and without it no paper on the Water Theory could merit a mo* 
ment's consideration. I say this in the absence of all intention 
to be uncivil, and aa the result of a candid opinion, which will 
not be disputed by any chemist who will take the trouble of 
invest igatihg the subject, 
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tion of the experiments, seems to me so clear and 
indisputable that, notwithstanding the conclusion at 
which the Royal Society has arrived, I must con^ 
dently assert that heat alone will not decompose 
water, and that to produce those gases, from whose 
appearance it has been inferred that water has been 
decomposed, a metallic substance or some electric 
agent is indispensable^ and that such metallic sub- 
stance produced the result in Mr. Grove's experi- 
ment, which is by him and the Royal Society attri- 
buted to heat alone. 

Indeed upon this point all difference of opinion 
must or ought long since to have ceased ; for it is in 
substance the subject of a memorable note of Mr. 
Cavendish's^ annexed to his last and celebrated paper 
upon the decomposition of water. <^ I know^^* says 
Cavendish, ** of no experiment which shews inflamma- 
ble air (Hydrogen) to be pure phlogiston rather 
than an union of it with water, unless it be Dr. 
Priestley's experiment of expelling inflammable air 
from iron by heat alone. I am not sufficiently ac- 
quainted with the circumstances of that experiment 
to argue with certainty about it ; but I think it 
most likely tJuit the inflammable air was formed by 
the union of the phlogiston of the iron filings with 
the WATER dispersed among them, or contained in the 
vessel in which it was heated, as iron seems not to be 
disposed to part with its phlogiston by heat alone 
without being assisted by the air or some other 
substance.'* (Phil. Trans. Abr., vol. xv. p. 492.) 



It ia clear then, that Cavendish to the latest period 
of his life believed hydrogen to be a compound of phlo- 
giston and water, and that the phlogiston was derived 
from the metal. Such also was the opinion of Watt. 
" It 13 ray opinion," says Watt, " that inflammable 
air contains a small (juantitf/ of water and much ele- 
mentary heat." (Same vol. of Phil. Trans., p. 555.) 

The above note of Mr. Cavendish's may, perhaps, 
require a little explanation to shew how it bears 
upon the point in question. 

Preliminary, however, to the consideration of the 
note of Cavendish, it will be as well to make a few 
remarks upon "Phlogiston." 

I beg therefore to say that in adopting this word, 
which is found in the quotations from Scheele at 
the beginning of this tract, I have no intention of 
reviving an old dispute, that bas, in substance, long 
since subsided. There is no magic in words when 
their signification is perfectly understood, and I 
therefore profess to use the word " phlogiston" solely 
from its appearing to me to be the best adapted to 
express the inflammable principle, or electric matter,* 
and in order to contra-distinguish that principle 
from hydrogen, which Lavoisier calls " le principe 
inflammable agueux,'' but which is unquestionably a 
compound of the electric matter and water. 

By this expression of Lavoisier, and from the rest 
of his paper, it is clearly to be collected that he 

• Or the igneous baae of that matter, should the Electric 
fluid erer be diecovered to be a compound. 



^ 
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means to say that hi^ inflammable principle 
(hydrogen) is derived front the water as one of its 
amstituenli, and not that it is the inflammable 
principle combined with water, 33 in that case 
hydrogen would cease to be a principle. In the use 
of the word phlogiston therefore in these pages I 
merely mean " the inflammable principle." 

That there exists such a principle in combustible 
bodies, is as clear as the sun when it shines on a 
bright summer's day. Lavoisier grounds his theory 
of the decomposition of water, upon this inflammable 
principle being one of the ingredients of water: 
his arguments constantly turning upon the necessity 
of this principle existing everywhere, even in the 
vegetable creation, (where he also finds this very 
hydrogen) it being, as he says, furnished by the 
water. 

If therefore there should be floating in the 
minds of philosophers a notion that Lavoisier had 
really discarded altogether phlogiston this error can- 
not he too soon corrected ; as he in fact merely got 
rid of the name, and not of the matter which he 
called erroneously, instead of phlogiston "hydrogen," 
and which latter only contains the phlogiston ; and 
insisted that the source of this inflammable matter 
was to be found exclusively ia water, and that by the 
decomposition of that fluid it was furnished to all 
the other substances with which it was found to be 
united.* 

* Dr. Thomas Thomson eays with regard to this getting rid 
of phlogiston, "This did not overturn the bypotheBia of Mr. 



That tliia phlogiston or inflammable principle 
exists in metals is incontrouerlihle, as upon beating 
a calx or oxide of iron in hydrogen in a closed 
vessel, the gas disappears, tbe inflammable principle 
having been visibly absorbed by tbe calx which is 
thereby restored to its metallic stale, while ivaler and 
oxygen are the only other matters found in the 
vessel. 

The late Mr. James Watt, whom his compatriots, 
aided by M. Arago,are now desirous of fixing upon 
as the prior claimant to tbe notable discovery of the 
decomposition of water, acknowledges this resti- 
tution of tbe metal by hydrogen, " It was reason- 
able," he says, " to conclude that infiammable air 
must be pure phlogiston, or the matter which reduced 
the calces to metals."* 

I cannot, however, allow this remark of Mr. 
James Watt, to pass without observing, that it would 
indeed have been reasonable, (as he says,) so to con- 
clude, i/" water had not been found in the vessels 
after the reduction of the metal ; but very un- 
reasonable after that fact was known, as the hydro- 
gen which upon Lavoisier's theory would have been 
wanted to form the water, must have been absorbed 
by the metallic calx. 

Kirwan, who made phlogiaton and hydrogen ■yDooj'moaa, 
because there could be lEO Joiibc that such a Gubstance as hy- 
drogen eiista, hal hjdrogen, i/it be phlogiston, miisl lie a compo- 
nent part of every coinhuatible body," — See Dr. Thos. ThoaiBon's 
Chemiatry, vol. 1. p, HO. 
* See Watt's Correspondence, Introductory Remarka, p. 34. 
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Mr. Cavendish, il will be remembered, first 
brought hydrogen (inflammable air) into notice. 
Hydrogen, I say, that unquestionahly compound body ^ 
which from having been erroneously taken for an ele- 
ment, has made chemistry a chaos of false analyses. 

This same matter (hydrogen), Dr. Priestley also 
took for the true phlogistouy as he thought that he 
had forced or separated it from the metal (iron) 
by heat alone ; but Mr. Cavendish was so satisfied, 
from the accuracy of his own experiments, that the 
heat had only assisted another agent (water) in ob- 
taining the hydrogen, that he recorded that opinion 
in the very important note which I have before cited. 

What, then, let me ask, was the result of this 
difibrence of opinion between these two philoso- 
phers ? Why this, that Dr. Priestley became con- 
vinced of the greater accuracy of Mr. Cavendish, 
and admitted in his subsequent writings that Mr. 
Cavendish was right, and that water had combined 
with the phlogiston to form the " inflammable air'* 
or hydrogen. 

Thus, then, were two material facts established 
and placed beyond controversy ; viz.: 1st. That hy- 
drogen could be produced by a metaly water y and the 
heat of an ordinary fire. 2ndly. That heat and a 
metal alone would not generate hydrogen.* 

* *' There seems the utmost reason," says Cavendish again, 
*^ to think that inflammable air (hydrogen) was, as I have before 
said, phlogiaticated water, or pure phlogiston, hut in all proba- 
bility the former,*' '^Watt's Correspondence, p. 136. And Mr. 



Now we 8C0 from this that the possibility of pro- 
ducing hydrogen from water iy heat without the 
aid of a metallic substance or some electric matter, 
is wholly out of the question ; and it is also in direct 
contradiction with all the experiments of Stahl, 
Scheele, Priestley, Cavendish, Lavoisier, Monge, 
and every other experimenter, contemporary or 
since, that I have met with. 

If, indeed, Mr. Cavendish's mind had not been 
dazzled and unsettled with the vision of a purely 
fanciful theory, and electricity and the nature of the 
voltaic pile had been at that time well understood, 
the fact recorded in his note, (the last production 
of his pen, I believe, in the Philosopiiical Transac- 
tions upon the subject of hydrogen or inflammable 
air), must have convinced that penetrating and 
sagacious philosopher what a bubble was the notion 
of water being decomposable. 

Heat, then, of the intensities I have stated (viz. 
the strongest furnace and the largest burning-lens), 
having failed to decompose water — a fact which has 
been established by the most skilful chemists, from 
the most convincing experiments, and is, therefore, 
adopted by the ablest writers, including Doctor 

Watt Bnys, in hia letter to Mr. namilton, of 22nJ April, 1/33, 
(found in pnge 20 of the Correspondence) thnt "all sub- 
stnncea which produce inflammable air, are aubataaces which 
contain some water firmly united to them, ^C." This, be it re- 
marked, ia a very different thing from water containing the 
infla turn able matter. 
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Black and Dr. Thomas Thomson — what, let me 
ask, then, was the novel and exfraorc^mary heat em- 
ployed by Mr. Grove? Why, he heated a piece of 
thin metallic wire, which he connected with tho 
water.* 

Now can it be believed that Mr. Grove, and the 
Chemis r-PiiiLosoPH ers of the Royal Society, 
selected to examine his experiment, (though un- 
acquainted with the experiments of Cavendish and 
Priestley), should never have suspected that some 
fallacy lurked in the process, and that with the heat 
there existed some other agent which had escaped 
their notice, or whose instrumentality had not been 
properly appreciated ? 

Yes, that unnoticed agent was a small metallic 
wire, a little piece of metal, which coviviunicated 
with the water, and which, with the assistance of a 
white heat, produced all those marvellous dubdles, 
from which the decomposition of water was inferred. 
The heat, therefore, instead of being tho primary 
cause, merely acted a secondary part, that of ex- 
citing the metal to part with its electricity, and 
which by the aid of the Oxygen in the water it did 

do. 

Now, will it be credited that " the Committee of 
Chemistry of the Royal Society" chose to adopt the 
futile and idle notion (I hope to be pardoned for 
expressing thus strongly my impressions) that heat 



' See p. 48. 




alone had produced the hydrogen and oxygon gases 
from the water, in direct opposition to all tlie autbo- 
ritiea upon the subject, including Dr. Black and 
Dr. Thomas Thomson ; and that, too, notwith- 
standing I had distinctly stated in page 25 of my 
former tract* (which was then lying upon the tahle 
of the Royal Society), that Mr. Grove, in the ex- 
periment for which the golden medal was afterwards 
awarded to him.t had overlooked the circumstance^ 
that electricity had been communicated to the water 
by his heated wire ?J 

* See this Tract inentioDed in the Note, p. 6, anteH. — The 
nnfartiiDate pubUcation of Mr. Grove's pnpef in the Philosophical 

Transactiona will, it may be eipected, make tlie Royal Society 
roore circuroapect with regard to the papers of professional 
members of their Cooncil and oth«r iofliiential Fellows, who may 
be supposed to be rather anxious about medala, ou account of the 
ceJebrity they confer : nor should this ligilance be relaxed in 
deference to any University degree, as albeit the DiviDilies of 
Cam and Ibis have the power to make Masters of Arts, and even 
Doctors, it is Jufiteb. Tonaks alone who can make the 
Philosopher. 

t The paper on " Heat" was one of llie papers for which tlie 
medal was given. 

X Lavoisier produced hydrogea copiously by dropping water 
into a ffun barrel raised to a white heat. 

Dr. Priestley, in his " Refutation," pag» 6, says, that he pro- 
cured more inflammable air frovt iron by steam on/if, than hij 
its solution in any acid. Again, in page 23, he aays, Zinc made 
red hot, and steam passed over it, yives out hydrogen freely. 
The quantity of Electricity which is given out by steam from a 
metallic boiler, may he seen daily at the Polytechnic Institution. 

The same inflammable air (Priestley says again, page 18) as 
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It is Lord Chancellor Bacon, I think, ^ho, when 
alluding to the philosophers of his time, said that 
"everything must be brought to the nature of 

that produced from iron, is obtained by paanng steam over red 
hot charcoal. 

It will be clearly established in this Tract, that every metal 
contains a phlogistic matter identic with the electric flaid, or the 
phlogistic base of that fluid, if it be not an element. Conse^ 
quently, whether water or steam be acted upon by a metal, or 
by the electric fluidy the process is substantially the same^ the 
heat applied in such experiments being merely attxiliary to the 
liberation of the electricity, which, uniting with a small quantity 
of the water, forms the inflammable gas which has been mistaken 
for a decomposition of the water. 

M. Pouillet, of the French Institute, has most strangely fallen 
into the same mistake with Mr. Grove. He finds that electricity 
is generated by evaporation ; but says, that a chemical change 
must take place in the water be/ore electricity can be produced^ 
for that in evaporating pure distilled water in a platinum basin, 
no electric phenomena are observable ; but if however small a 
quantity of salt, or acid, be added io Me u^a/^^ electricity will be 
generated. — (See ''The Pharmaceutical Times," vol. 3. p. 301.) 

He^ therefore, like Mr. Grove, and the ''Committee of Che- 
mistry of the Royal Society," has no idea that the salt, or acid, 
acts upon the metal, and thus liberates the electricity. Let M. 
Pouillet try the salt and water, or the acid and water, in a glcas 
or china basin, and then (if he can) demonstrate the electricity. 

Is it not most extraordinary that 6o clever a man as M. Pouillet^ 
with this striking evidence before him, should not at once have 
traced the source of the electricity to the metal ? — Why if the 
heat which a small piece of metallic wire can contain, wer6 
sufficient (as the Royal Society have pronounced) to decompose 
water, the Tropics would not be habitable, and many of our hot 
springs could not exist. 



tinder or gunpowder, ready for a spark to set it on 
fire, before they discover it" Now I bad even 
exceeded this precaution by actually furnishing Mr. 
Professor Grove and the Committee of Chemistry 
with the spark — the electric spark itself — and yet it 
was of no avail. 

That excellent "Committee of Chemistry" con- 
sidered themselves too well inforQje<i and expe- 
rienced to listen to any admonition which conflicted 
with the tenets of their great master Lavoisier. 
That great man had effectually relieved Chemistry 
from the phantom Phlogiston — he had got rid of 
that intruder. So they thought — but how rashly, 
unadvisedly, and calamitously the prejudice against 
phlogiston, or the igneous principle, has been 
raised and fostered, these pages will assuredly dis- 
close. 

The " decomposition of water" has been for many 
years the creerf of chemists, and it has been taken 
for granted that in adopting that theory, phlogiston 
is totally discarded; and this convenient doctrine 
has been assumed upon the declaration of Lavoisier. 
All the contest, therefore, of late years, has not 
turned upon the investigation of the grounds upon 
which Lavoisier established his theory, (that was 
too clear to admit of a doubt), but simply to decide 
whether he or Mr. Cavendish has the best claim to 
the discovery. 

The great and important topic of phlogiston, which 
was the grand subject of discussion with Stahl, 
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Scheele, Priestley, and contemporary philosophers, 
has therefore passed 5116 silentiOf and our present 
chemists are as wholly unacguainted with the subject 
as if it had never existed ; and phlogiston is a word 
which it has been long decided to banish as worth' 
less from the chemical vocabulary. 

I say, therefoVe, deliberately, and in the adoption 
of Mr. Grove's paper, " habemus conjitentem reum^^^ 
that the '* Committee of Chemistry'' is totally un^ 
acquainted with the subject. I am consequently 
quite sure, that it will create very great surprise to 
those gentlemen to be told, that though wits have 
exhausted theii brains in discussing the claims of 
Mr. Cavendish, Mr. Watt, and Lavoisier, to the 
invention of a theory which has caused more mis- 
chief than the rape of Helen and the siege of Troy, 
that such theory does not get rid of phlogiston^ and 
that Cavendish and Watt never agreed mth Lavoi" 
sier upon that part of his doctrine ; that, so far 
from it, Mr. Watt, in all his correspondence, and 
in his papers published in the " Transactions of the 
Royal Society," always and invariably said, " that 
* inflammable air ' consisted of water and a phlogistic 
matter ;*' and he also invariably treated Cavendish 
and Dr. Priestley's experiments of producing hy- 
drogen by iron and water as decisive that a metal 
was essential in the production of that gas; the 
words constantly employed by Watt being ^^phlo- 
gisticated air," *' dephlogisticated air/' and '^phhgis- 
/ica/erf water ;" and that, with respect to Mr. Ca- 
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vendish, he not only uses uniformly the same expres- 
sions, but in the conclusion of his famous paper* he 
says, "As the covimonly received opinion o/" phlo- 
giston explains all the phenomena at least as well as 
M. Lavoisier's, I have adiieiied to that." So that 
up to the conclusion of the lives of these two emi- 
nent philosophers we find them entertain the belief 
of the existence of a pklotjistic principle. Now this 
intelligence will, I am confident, come wholly by 
surprise upon the " Committee of Chemistry." 

My doctrine, therefore, of hydrogen heing a com- 
pound of a phlogistic principle and water, instead 
of being an element of water, is merely the repetition 
of an opinion always entertained (as far as the 
existence of a phlogistic principle is concerned) by 
Cavendish, Watt, and Priestley, with this marked 
distinction, that all those philosophers were inca- 
pable of supporting their opinion, from not being able 
to shew this phlogistic principle uncombined with 
water; whereas I advance a step farther, and say, ay, 
and prove it, too, that this principle is the electric 
fliiid,t and that it is this same phlogistic principle 
which, combined with water, forms hydrogen ; and 
by so doing, the whole fabric of the decomposition 
of water dissolves before our eyes, and bids adieu for 
ever to the printed columns of science. 

* See Philosophical Transactions for l/R-l, p. 153, to be 
found in Watt's Correspondence, p. 111. 

t Or the phlogietic base of iLat flaid, if the latter be not an 
elementary Bubstance, 

c 2 
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In order to penetrate and comprehend this most 
important, and evidently little understood matter of 
hydrogen which is the key to the solution of that 
terrible enigma, the *^ decomposition of water," let 
us look into the facts, and see how the case stands. 

Metals contain a phloffistic matter (Csiyendish and 
Watt state the fact in their papers inserted in the 
Transactions of the Royal Society not merely once^ 
but repeatedly)^ a fact upon which there can be no 
difference of opinion, as it is proved by the elec- 
tricity evolved by a mere juxta-position of contrary 
metals — by the aid of acids upon metals — by the 
operation of the voltaic pile— by the revival of a 
metallic calx or oxide by electric sparks, Sac* If, 
however, there should be any doubt upon the subject 
in the mind of the reader, such doubt will vanish 
before he has finished with these pages. 

The question then is simply reduced to this : is 
tte phlogistic matter found in metals and other com^ 
bvstihle bodies^ hydrogen^ or not ? 

Dr. Priestley, we have seen, thought at first it 
was, as he imagined that he had procured this phlo- 
gistic matter in that shape (i. e. hydrogen) from the 

* When two different metals, viz. zinc and silver, are placed 
the first above the tongue and the other under, you have imme- 
diately an electric sensation, which arises from the zinc being 
partially oxidated by the saliva, when it parts with a portion of 
its electric matter, and which passes through the tongue in con- 
sequence of the under metal or silver acting as a conductor, and 
being less easily oxidated than the zinc. 



metal by a simple heat. If he had done so, elec- 
tricity and hydrogen would, as a necessary conse- 
quence, have been identified — they would have been, 
clearly, one and the same matter. But Mr. Caven- 
dish proved that vatcr must come in contact tcith the 
metal to produce hydrogen, and that heat merely 
stimulated its action. Hydrogen, then, must ne- 
cessarily be the phlogistic or electric matter chemi- 
cally combined with water by the agency of heat. 

I do most sincerely and earnestly entreat our 
scientific chemists to confine their minds to the 
thorough investigation of hydrogen, that " crux philo- 
sopkicf" before they embarrass themsi?lves with that 
complex question, the " decomposition of water." 
But to return to the subject- 
It may however be said, that if electricity be what 
the metal yields, glass and other substances contain 
this electric matter, and ou^ht therefore to do the 
same thing. This however is an erroneous view of 
the subject; glass will retain on its surface a certain 
quantity of electric fluid, but in that respect it acts 
as a mere non-conductor ; it contmns, as pari of its 
substance, no such fluid as in the fase of metalsj* and 
the evidence is, that it will yield no hydrogen with 
the aid of water and heat, nor through the agency 
of acids ; in fact, it is, as chemists well know, an in- 

* Dr. Blnck shewed that the ductility of metala waa due to 
caloric ; and thus, if the phlogiston or electric mfttter could be 
combined with the aubstance of gloss, it would become malleahle. 
— See note, p. 15. 
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combustible body ;^ whereas the phlogistic or electrit^ 
matter is found to be combined exelasively with 
combustible substances, as the name imports. I am 
aware that this remark will be considered super* 
fluous to most readers, and I only profess to have 
made it in answer to cavillers, and ex abundanti 
cauteld. 

Such, then, being the definition and nature of 
hydrogen, it follows that it does not^ when defla- 
grated with oxygen, generate water, as its name 
would signify, but merely renders up or restores the 
water with which the phlogistic matter was combtned, 
or which it held in solution. 

Can any chemist examine diligently and attentively 
the experiments where hydrogen is produced, and 
not see that the operation is such as I have stated 
it to be ? 

It is, then, this substance which demands the scru- 
tinizing eye of the philosopher y as it is the pivot 
upon which the great question about water turns ; 
for it explains at once why it is indifferent whether 
you act upon water by a metal or by the electric 
FLUID, when you want (o produce hydrogen. 

If it be said that the metal, in forming hydrogen 
with water and heat may give out something else 

* The definition of incombustible bodies is this, — Incombustible 
bodies are neither capable of undergoing combustion^ nor of sup- 
porting it. An iDCombustible body heated to redness cools 
afterwards, and is unchanged, Thomson's System of Chemistry, 
5th Edition, vol. i. 
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than this phlogistic matter or electricity, (though 
Lavoisier distinctly asserts that it parts with nothing,) 
I answer, that every analysis of metals proves that a 
metal is a compound of two substances only, viz. a 
metallic earth, sui generis, and a phlogistic matter. 
It is upon this phlogistic matter's quitting the earth, 
that the latter unites with the oxygen and thereby 
forms what is called a metallic oxide.* 

* With regard to a phlogistic mutter being wie of the consli- 
taeats of a metal, we have the evidence of Larmgier himtelf. He 
aays, " M. Meusnier had several times revived the cak of lead, 
yiith powder oj" charcoal in closed vetseh, and that he and M. 
Meiisnier had aacertained what quantity of " iitJiammahU air" 
charcoal contains," end which Lavoisier afterwards furnishes. — 
Watt's Correspondence, p. 187. 

Lavoisier snys, farther on, "that the cnlcea of metols are re- 
vived in hiflammahle air only partially, which he attribntea to 
the calces not parting sufficiently witk their oxygen," Thia 
observation is correct, as the phlogistic principle will only enter 
the ealx when the oxygen has quitted it, as does the oxygen 
which enters only when the phlogiston has left it ; but they 
never unite or are found united in or with the same substance ; 
a circumstance worthy of particular Twte, and which I shall have 
occasion to comment upon, when I say n few words npon com- 
bustion. — Ibid, p, 191. 

Lavoisier, again, notices the reeival of minium by inflammfthle 
ftir, extracted from vegetadles by distillation; thus shewing 
the universality of thia phlogistic principle. — Ibid. p. 1 9'2. 

Dr. Priestley ascerlained what quantity of hydrogen could he 
produced by different kinds of iron, and he found wrought iron 
produced the most, and that 120 grains of wrought or malleable 
iron yielded 96 ounce measures of hydrogen. — Dr. Priestley's 
"Refutation," p. 61. Dr. Black also shewed that softuesi and 
ductility were due to calorie or " latent heat."— See note anted, 

p. le. 
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It is again, proved, that this oxygen may bedrwen 
offi or retaoced Jrovi the calx or oxide^ by a stream 
of electricity , when the phlogistic matter will resume 
its former place, (that which the oxygen had just 
occupied), and thereby reconstruct the metal : and 
which is then found restored to its primitite lustre 
and other properties. 

This revivification of the metallic earth into a 
metal by electricity, was first pointed out by Father 
Beccaria, and as it is an experiment of vast im- 
portance to the understanding of the subject 1 am 
discussing, I shall (although it may probably be 
well-known) give it in a note below.* 

* On looking over the Catalogue of the Lihrary of the Boyal 
Society, I did not find this work of the Padre Beccaria ; I how* 
eyer found the experiment in the " Encyclop^die Methodique," 
and also in Singer's work on Electricity, and from which last 
work I have extracted it. Other similar experiments are also 
giyen in the^ncy. Metropol, *' Mixed Sciences," toI. ii. p. 112. 

** Introduce some oxyde of tin into a glass tuhe, so that when 
the tuhe is placed horizontally the oxide may cover about half an 
inch of its lower internal surface. Place the tube on the table of 
the universal discharger, and introduce the pointed wires into its 
opposite ends, that the portion of oxide may lay between them* 
Pass several charges in succession through the tube, replacing the 
oxide in its situation, should it be dispersed. If the charges are 
sufficiently powerful, a part of the tube will be seen stained with 
metallic tin, which has been revived by the action of the trans- 
mitted electricity,*' M. Singer also gives the following experi- 
ment : " Spread a few drops of a solution of silver upon a pane 
of glass, and place upon it a small piece of platina wire, and a 
similar piece of copper toire. Upon bringing the wire into contact 
with each other, the voltaic current is formed^ and the result is a 



Many other and perhaps more convincing experi- 
ments of the same kind are to be found in Priestley's 
works, and also in those of Scheele and Kirwan; 
and more lately in Sir H. Davy's ; but the fact 
of metallic earths being revived by electricity is, I 
apprehend, now generally admitted. 

The identity/ of the electric Jiuid with the phlogistic 
piinciple in hydrogen, is further established (if any 
doubt could be entertained upon the subject), by 
the fact, that to i-extore a metallic calx or oxide to 
its conditiim of a metal, it is indifferent whether you 
pass through it a stream of electricity, or heat the 
calx in hydrogen, or in dried charcoal powder,* all 
these being the well known experiments of Dr. 
Priestley, Meusnier, and Monge. But to return to 
the paper of Mr. Grove. It must be now manifest 
that the opinion pronounced by the Jioyal Society, 
that " heat" will decompose water, is the result of a 
misapprehension the most extraordinary, perhaps, 
that has ever emanated from any learned or scien- 
tific body. 

Why, the experiment of Mr. Grove is a mere 
echo or repetition of that of Dr. Priestley's made 
sixty years ago, for obtaining hydrogen by heating 

beautiful vegetntion of metallic silver, which BurroutidB the 
platina wire." '' Other metallic oxides may be revived in the 
tame way." — Singer's Element* of Electricity, pp. 187, 370. 

* " LnvoiHier and Laplace, assisted by Volta, found that atrong 
electricity was generated lij burning charcoal, and that by in- 
creaaiiig the quootity, a spark could have been easily oblalDcU." 
-Ency. Brilan. 7th edit. vol. 8., pp. 599 and 606. 
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iron filings in a closed vessel, and which occasioDed 
Mr. Cavendish's remarkable note, before cited. The 
principle of the two processes is precisely the same ; 
the difference is only in degree. 

Dr. Priestley employed a large quantity of metal 
and very little water, and, with the addition of heat, 
obtained a considerable quantity of hydrogen ; while 
Mr. Grove uses a small quantity of metal in pro- 
portion to the water employed, and obtains some 
bubbles only of hydrogen, and necessarily some few 
of oxygen, but of which gas Dr. Priestley took no 
account, as he was then wholly occupied about 
hydrogen. 

Why, Lavoisier tells us, in his Memoir of 1783, 
that two students of the JEcoles des Mines ^^had 
discovered^ that red hoi iron immersed in water under 
a glasSj gave out inflammable air!^* 

Now, will Mr. Grove, or the "Committee of 
Chemistry,'' have the goodness to state what dis- 
tinction they would draw between immersing 
platina raised to a white heat in water (Jlr. Grove's 
process), and the red hot iron which the students 
had introduced into the same fluid ?t 

Is there one iota of difference between the two 
operations ? 

* See Watt's Correspondence, p. 180. 

f Will they say that platina and iron differ in this, that platina 
contains no phlogistic matter ? why, it is matter of notoriety that 
the purest metals are those which contain the greatest quantity 
of caloric or latent heat, malleability and dactility depending en- 
tirely upon the quantity of such heat. — See notes p. 16, antea. 
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Interested, however, as wAs Lavoisier to bolster 
up an improbable theory, he was by far too wise and 
experienced a chemist to draw from this experiment 
so wild and childish a conclusion as that heat alofie 
had decomposed the water. That notable discovery 
was reserved for the Royal Society, at the close of 
the memorable year of 1847.* 

* Sarely, before deciding a qaestion of such Tast magnitude 
as this, the ** Committee of Chemistry" ought, unth a due regard 
to the reputation of the Royal Society, to have made itself a 
little acquainted with the subject. It ought surely to have 
known, that besides the papers of Cavendish and Priestley, the 
printed Transactions of the Society for the year 1782 (p. 195), 
contained a most important paper of Mr. Kirwan's, (a gentleman, 
I hardly need to say, of great sagacity, and most eminent as a 
chemist), and of which paper I will giye Mr. EJrwan's explana- 
tion, as it is found in his '' Essay on Phlogiston and the Consti- 
tution of Acids," published in 1787, p. 102: — 

*'In my opinion," says Mr. Kirwan, *' metalUc eubstanees by 
calcination lose their phlogiston ;" and, after some other obser- 
yations, he adds, '' to substantiate this opinion it is necessary 
to prove that phlogiston, or inflammable air, in a concrete form, 
exists in metallic bodies endowed with their metallic splendour 
and peculiar coherence. I have proved this (Phil. Trans, for 
1782, p. 195) by shewing, 1st. That many metals during their 
solution in acids produce inflammable air. 2ndly. That metal 
calces are reduced (brought back) to metals by merely heating 
them in inflammable air, which they visibly absorb. 3rdly. That 
inflammable air may be expelled from them, in vacuo, by mere 
heat and moisture. 4thly. That imperfect metals are never 
restored to their perfect metallic state but by substances con- 
taining the inflammable principle." • 

In the evident absence of all knowledge of the experiments of 
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The results of all these processes perfectly ac- 
cord ; and must, I should hope, after what I have 
stated, be now fully understood. They all produce 
hydrogen, but in diflterent quantities. 

Beccaria— (it is hardly necessary to say that this is not the author 
fo the work on "Crimes and Punishments") — of Bergman, Stahl, 
Beccher, Scheele, Cavendish, and Priestley, if the Committee had 
merely glanced at the Society's printed Transactions about the 
period of Lavoisier, it would have saved itself from the deplor- 
able error into which it has fallen, and the Royal Society from 
the discredit which such an error must entail upon it. 

It may here, however, be very plausibly asked, if all this had 
been proved by Mr. Kirwan, how did it happen that he aban- 
doned his theory and, with his contemporaries, allowed M. La- 
voisier *s to supersede it? To me this is inexplicable upon any 
other ground than marvellous dulness of apprehension — an ob- 
tuseness of the perceptive powers^ incompatible with our notions 
of the celebrity of the philosophers of those days. The ancients 
would have said, " Fata obstant.'* 

All the opponents of Lavoisier's theory believed that the in- 
flammable air, or as he called it, '* le principe inflammable 
aqueuxj' was a compound of an inflammable principle and some 
other matter ; and they must all have known of Beccaria*s expe- 
riment, which reduced the calces of metals by electric sparks ; 
t. e, restored their reguline or metallic fo^m ; and yet they could 
not draw from thence the unavoidable inference, that the inflam- 
mable principle in the hydrogen and the electric sparks must be 
one and the same matter. This plain and unavoidable conclusion 
they certainly did not arrive at ; and being in vain pressed for 
their phlogistic principle separate from the inflammable air> 
which they admitted their incompetency to establish, they al- 
lowed Lavoisier to walk over the course. But as to being re- 
conciled to his theory, I believe this never to have been the case / 
nor has it ever remained free from strong objections, as may be 
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I appeal to the scientific chemists of the Royal 
Society, whether, in principle, there is a shade of 
difPerence between any of these processes ? 

It may indeed be said, but it would be a miser- 
able shift, a lamentable *' naufragii tabula,*^ that 
Mr. Grove used a platina wire in his experiment, 
which it is difficult to oxidate. But is not platina 
a metal ? Does it not contain a large quantity of 
phlogistic matter ? Nay, it is so combustible, that 
Lavoisier, by a charcoal heat, with oxygen, found it 
to burn with all the brilliancy of an iron wire ; and 

collected on reading Dr. Thomson's comments upon it^ in the 
first volume of his ** Elements of Chemistry,*' 5th edition. 

When Lavoisier was pressed upon the subject of the revival of 
metaUie calces or oxides as well by charcoal as by the '* inflam* 
mable air/' all the answer he ga?e was, '^ that the charcoal at^ 
traded the oxygenous principle from the calces by its superior qfi- 
nity.*' But when the calces lost the oxygen, what gave them, I 
ask, the inflammable principle which restored the metallic lustre, 
^c, ? It is evident that he could give no answer, except the 
fallacious one, that the calces are still metals when deprived of 
their oxygen. This objection alone, without one additional argu- 
ment, destroys his theory. 

A great parade was made in France about Mr. Kirwan's Essay, 
which was translated into French, and divided into portions 
which were distributed among the different sections of the 
French Academy of Sciences, and were, as it was said and sap- 
posed, severally refuted by Lavoisier, Fourcroy, Morveau, and 
Monge, but who, in fact, contented themselves with the admis- 
sion that the phlogistic matter was not producible, and insisted 
that the decomposition of water was so satisfactorily pro?ed, 
that there was an end of the question. 
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Dr, Van-Merum reduced it into an earth by means 
of a burning lens. 

It is also proved that platina as well as gold will 
lose the property of combustion by exposure to the 
atmosphere ;* and it is well known in chemistry, 
that the metals which part with their phlogiston 
with difficulty, are accelerated in that operation by 
external or ordinary heat, and which platina absorbs 
more than any other metal. 

What doubt, then, can exist for one moment, that 
heat and water applied to platina will deprive it of 
some of its phlogiston? and as to its containing 
that matter in abundance that I have already 
proved.f 

Why the humidity of the atmosphere is enough 
for that purpose, as we have already seen. 

Dr. Pearson, in his paper printed in the ** Philo- 
sophical Transactions,*' suggests that gold and 
platina may contribute to form inflammable air.t 

The fact, however, is not to be disputed, that Mr. 
Grove makes use o{ o. metallic wire heated to a white 
heat to produce this hydrogen ; and we hav© seen 
that without a metal heat would be employed upon 
water in vain. 

* This was proved by Thenard and Duloy. See " Thomson's 
Chemistry/' vol. i. 5th edit. p. 274. 

f See note p. 42. 

X See " Philosophical Transactions" for 1797, p. 142 ; and 
see Priestley's " Refutation," p. 55. 



Upon what ground, I now ask, had the Royal 
Society a right to say, that " heat" alone will de- 
compose water? 

Ain 1 not, then, justified in asserting (which I do 
with all due respect to the general scientific attain- 
ments of the gentlemen to whom the observation 
may refer), that neither the " Committee of Che- 
mistry" who reported upon Mr Grove's paper upon 
water, as entitling the author to the honour of a 
medal, nor the Council who conferred it were 
sufficientli/ masters of the subject upon which it 
treated, to pronounce a definite opinion upon the 
meritij of that paper ; and that by having incau- 
tiously so done, they have solemnly sanctioned the 
doctrine that water can be decomposed by heat alone ; 
whereas not only heat, but a metal, was employed in 
Mr. Grovels experiment ; and 1 repeat again, taie 
away this piece of metal, and t/te water will bid 
defiance to a universe of heat I 

To convert water into gas or permanent vapour, 
requires elementary (not ex.ternal} heat; it requires 
an igneous matter which will combine with the 
fluid, and which external heat can never affect. 
This was accomplished, in the hydrogen, unknown 
to Watt, who had suggested the possibility of con- 
verting water or steam into permanent air.* 

In my pamphlet I had explicitly stated, that all 
the experiments proved, that by passing electric 

• See Lord Brougham'a Life of Watt. 
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y mii tato waier iy rfn p y fl i w&mii le frmimnd — Aai 

a wteUd lau m wud n waitr wiik ike rndditiom rf itat, 
(Mr. Grave's experiment} womli mito j pipdbc e i^ 
iroqem, ; I therefore oonclwled that tiie mUer co«i- 
Miof mdiffttremily wiik pAUfgi^ie whMct of ike 
wteialy amd wiik eieeiriciijfr ^od so faiu i ed the hy- 
drogen ; and as Eh*. Priestley and Mr. CaTeodish 
had ascertained that there is no dilTe ie iie e in the 
hydrogen whether obtained hr metal or electricitT. 
(nay, Lavobier proved that the hydrogen obiaimed 
from plants m no wise differed firom that procured 
firom iron),* I concluded that tledridtyy and the 
pUogistie matter wkick came Jnm ike waeialy acere 
erne amd the same matter. 

These were my argoments, which thoogh strong* 
and unanswerable as they appear to me, seem 
(jud^ng from the Royal Society) to haye gained 
but few disciples. 

I feel howeyer the consolation, that they have not 
been (not after due deliberation at least) rejected, 
as they evidently have either not been read or hate 
not been understood ; for if they had, however 
tenacious the Royal Society might be of an opinion 
which it has, in common with other learned bodies, 
now erroneously adhered to for more than half a 
century, it would assuredly not have declared the 
decomposition of water to be no longer a vexata 

* Lavoitier notices the reviyal of miniam by in/tammable 
ttir extracted from vegetables by distiUation. — See Watt's Cor- 
resp. p. 191. 




gumstio, and in a true Catholic spirit, dogmatically 
pronounce its rigbt to admission amongst the truths 
of this world — " semper, tibique, et ab omnibus." 

Such a course does not carry with it much of 
the air of philosophy ; and I must be excused for 
saying that I cannot help thinking it highly censu- 
rable in any body of scientific men to pronounce 
absolutely upon a question so vitally important to 
Chemistry as the decomposition of water, without 
having first acquired a full knowledge of the gases, 
and for that purpose studied the works of Stahl, 
Scheele,* Kirwan, Priestley, and Cavendish, and 
examined their respective experiments relative to 
phlogiston ; as in the absence of that hnowledgey 1 
declare peremptorily that papers on the decompo- 
sition of water can only be read as fashionable fairy 
tales, and with just as Utile profit ; and yet it is 
clear that of these authors, and of the all-important 
subject of phlogiston, this Committee knew abso- 
lutely nothing. 

It is evident, from what has been stated, that the 
two leading experiments, viz, " the decomposition," 
and " recoraposition," of water, admit each of them 
of two different and totally opposite constructions, or 
solutions, while those unfortunately have gained 
credit, which erroneously favour the notion that 



* Our present pbiloBophera were aafortunately vhally unaware 
whet particles of pure gold were to be met with in the mine* of 
these two neglected ChemiatB, Stahl and Scheetc. 
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water is a compound ;* whereas it will be found 
that the first experiment (decomposition) only 
proves that hydrogen is formed of electricity and 
water; while the second experiment, (recomposition) 
is simply a decomposition of the hydrogen, and a conse- 
quent restoration of the water it held i?t combination. 

These mistaken views of the two processes may 
be attributed to two causes; 1st. the temptation 
which so uolooked for a theory as the composition 
of water held out, and the fascination of the eclat 
which would accompany it, and which leaped over 
all difficulties ; and ^ndly, the /i((/e that was com- 
paratively known in Mr. Cavendish's lime of the 
electric fluid. 

Notwithstanding, however, all the efforts of the 
French chemists to involve the subject in inextri- 
cable mystery, and the unequivocal manner in which 
Lavoisier announced the doctrine, a doubt has 
always been floating in the minds of scientific men 
as to its validity, and which is evident from Mr. 
Grove's paper ; why else was it considered essential 
that the Royal Society should tell the world that 
water can be decomposed by "heat," and that they 
had rewarded the discoverer of that important 
circumstance with a golden medal ? If water had 
been already decomposed, of what consequence could 
it be, whether this could be effected by some other 
way, or by fifty other ways ? 

* See Sii John Heischei's remark in a note to tbe " Dedi- 
cation" of this Tract. 



But if it had not been satisfactorily proved that 
water was capable of decomposition, it followed that 
it might yet turn out, that it was not a compound, 
but an element, as it had always been understood 
to be from the commeoceraent of the world to the 
year 1783; and if general utility, if the circum- 
stance of finding this fluid essentially present in all 
bodies, whether natural or artificial, (with the most 
trifling exceptions, if any) ; if, I say, the universal 
necessity for any known matter, and its general use, 
are the characteristics of an element, is there any 
matter in the whole world more likely to be so than 
water ?* 



* With regard to the uses of vater, Lavoi»ier obaerres, that 
GaTendiah and Watt eould Jind no aubslance, not cTeu air, ia 
which water was not present. — Watt's Correap. p. 1G8. 

Priestley eajs, that water is the baaia of ali kinds of gaaes, and 
that without it they are not producible. — " Refutation," p, 52. 

Watt said that air was a modi/ication of water. — See hia 
Correap. p. 2']S. 

''All aeriform fluids," aays Sir H.Davy, " hold in solution 
a certain quantity of water." — Davy's Elements of Chemistry, 
to!, i. Again he adds, " Water is the solvent employed in che- 
mical processes." — lb. p. I?'!. 

" The whole earth," he concludea, "and its modificationa, are 
acted upon by moisture and air ; vegetables depend upon it ; it 
occupies two-thirds of the anrface of the globe, while it exists alao 
aa vapour, air, rain, dew, hail, and snow ; ao that its effects are 
conatantly connected with the order and economy of our sys- 
tem."— 2J. p. 249. 

And it is to this matter which the wisdom of our philosophers 
would fain refuse the rank of an element ! 

D 2 
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Suppose, then, water to be restored to itB station 
of an element (which it certainly will be), what would 
then be the present state of chemistry ? — with all 
the analyses — resolving compound bodies into hy- 
drogen ? &c. &.C. HoTv many thousand volumes 
would then be cashiered as useless lumber, and 
consigned to that other most useful and indispens- 
able element which affords a summary mode of dis- 
encumbering shelves of worthless productions. 

Was it the contemplation of this scientific pertur- 
bation ; iho alarm at so awful an agitation of the 
present placid streams of chemical science, that 
shook the nerves of the Royal Society, and aggra- 
vated by the " Fumam tenebrasquc inter nebulasque 
novembris," precipitated the fatal judgment, " that 
water may be decomposed by heat 1" 

Notwithstanding, however, this necessarily infal- 
lible Bull issued from the scientific Vatican of 
Somerset House, and to which is appended the 
golden medal, the catastrophe which I have pro- 
phesied must inevitably happen, and that, too, 
shortly. The Fates have pronounced the sen- 
tence, and no power of sophistry can stay its exe- 
cution* 

From an attentive review of the early experiments 
contained in the Authors 1 have before enumerated, 



* In overthrowing one of the most abBOrd and miBchieTom 
theoriea that baa ever been propounded, the aatbor hopes to be 
pardoned for aay little occnsioiial digression of whicli lie may be 
considered guilty- 




[ 1 was perfectly convinced that electricity had been 
fjiresent in all the productions of hydrogen, and I 
I'ifecorded that fact distinctly and unequivocally in my 
W'former philosophical tract. 

It was then, possibly, to meet this objection of the 
'agency of electricity, that we have Mr. Grove's paper. 
But Mr. Grove has either not been aware of, or 
[has overlooked the fact, that electricity is evolved 
^fTom metals ; and he has, therefore, contented him- 
T self with shewing, that if a metallic wire be inserted 
■•in water, and sufficiently heated, hydrogen will be 
rgenerated, and then conclades, that ^ai a/one has 
roperated upon the water. 

This, however, strange as it is, is not so surpris- 
ping, as that the Royal Society, and its Committee 
I of Chemistry, should have countenanced that view 
tof the question. 

Why, although these accomplished chemists con- 
Fsidered Stahl, and Scheele, and Kirwan, and Dr. 
RPriestley, as fusty, antiquated, and obsolete autho- 
PVities, who might be safely passed over, had they 
^liever read Dr. Wollaston's papers?* 

* Although it is true that Dr. Priestley's "Refutation," pub- 
I Jished in 1800, did not produce the effect he desired, that I 
P(»ttribu(e to the dulness of the readers, rather than to any defect 
a the author's reasoning. That the " Committee of ChemiBtry" 
(hould, however, never have coDHuJted it (and which is a fact, 
BB it appears to me, indisputable), hears very much the appear- 
' a preconcerted determination to paas a judgment upon 
er's Theory, "sang eonnaisaance de came," sod at any 
isk, even that of bringing discredit on the Buyal Society. 
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' Now, what does that very able and acute philo- 
sopher say, when commenting upon one of his 
experiments? "We know," saysWoUaston, "that 
when water is placed in the circuit of conductors of 
electricity, between the two extremities of a pile, if 
the power is sufficient to oxidate one of t/ie wires of 
communication, the wires connected with the opposite 
extremity affords hydrogen." " Since the extrication 
of hydrogen, in this instance, is seen to depend upon 
electricity, it is probable, that in other instances, 
electTicity may be also requisite for its conversion into 
gas. It would appear, therefore, that in the solution 
of a metal electricity is evolved during the action of 
the acid upon it, and that the formation of hydrogen 
gas, even in that case, depends on a transition of 
electricity between the fluid and the metal." 

"We see, moreover," he says, in alluding to 
another process, " that zinc, without any other metal, 
has the power of decomposing water; (strange con- 
fusion of Ideas !) we can, therefore, have no reason 
to suppose, that silver produces new powers, but 
that it serves merely as a conductor* of electrmily, 
and thereby forms hydrogen gas." (Phil. Trans, 
for 1801, vol. xci. p. -tS?.) 

As it is quite evident from what has been stated. 



* It ia remarkable that WollaBton who almost Beizea upon the 
fact that electricity forais pnrt of the metal, relapses iDto the 
Dotion that the latter ia only a conductor of the fluid, and with 
an extraordinary chaos of nations talks about ziac decomposing 
water because it gives out hydrogen. 



that the subject of " the decomposition of water"' is 
by no means understood in all its hearings, I will 
endeavour to render it more intelligible by confining 
the inquiry to the origin of the phlogistic matter iri 
the formation of hydrogen; as the clear knowledge 
and conception of this supposed element of water 
must necessarily afford the means of arriving at 
something like a sou?id decision upon the subject. 

It may be objected that such an inquiry must be 
unnecessary, as it cannot be presumed that chemists 
BO skilful and able as those upon whose faith we 
have assumed that water is a compound, could 
have come to so important a conclusion without 
having very accurately examined both the alleged 
constituents of water. 

To this objection, (which would come with little 
grace from our present chemists) I answer, that 
this important matter of hydrogen is composed of 
a phlogistic principle, which was not then understood, 
viz. electricity. 

The galvanic fluid was hardly known, except by 
the astonishment which certain phenomena pro- 
duced by it had occasioned. The voltaic battery 
was constructed without any knowledge of the prin- 
ciple upon which it acted ; it was a mere empirical 
apparatus, the result of experiment upon experiment. 
Nay, at the very time I am penning these observa- 
tions, how little is the knowledge which has been 
acquired about this element, electricity, compared 
with what might have been gained, if our scientiiic 
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professors had applied themselves to a theoretic 
inqairy into the nature of this phlogistic matter ; 
whence it derived its source in the voltaic pile,* and 
whether it acted merely mechanically, or combined 
chemically with other bodies, and with what sub- 
stances ; instead of amusing the public with holiday^ 
baubles in electricity ; or as the old philosophers 
would have called such splendid trifles, ^' veritates 
otioscB." 

The question whether water be a compound or 
not, turns upon the previous question^ whether Ay- 
drogen is or is not an element ; as, if there be no 
doubt that the latter is a compound, it is not neces- 
sary to demonstrate of what it is compounded, in order 
to explode the fallacy of the decomposition of water. 

Now that it is a compound, is a fact which, even 
in this stage of the argument, it seems impossible to 
deny, as every experiment which attempts to form 

* It is evident from Mr. Qtvoie^ platinum wire and Mr. Pouil- 
let*8 platinum basin (see Note, p. 32), that the operation or 
rationale of the voltaic pile is not even now at all understood. 
I will therefore heg leave to explain it in a very few words. Zinc 
is used hecause it is a metal easily oxidated^ and therefore gives 
out its electricity freely when acted upon by an acidulated or 
saline water ; but as this electricity would be immediately dissi- 
pated, each plate of sine is accompanied with a conductor, or 
plate of copper, by which means the electric fluid is made to 
circulate, aud thus can be brought to bear upon any particular 
point or given object. The disks of cloth afford a convenient 
mode of communicating the acidulated water to the whole surface 
of the line plates, while they thereby aid the transit of the libe- 
rated electricity of the copper plates.* 



water by the combustion and combination of its 
supposed elements ia accompanied b>/ an explosion 
and evolution of great heat and liyht, which, it is 
admitted on all hands, rferiue their source from these 
elements, and which escape from the vessel when the 
water is forming. 

It is also admitted, for it cannot be disputed, 
that hydrogen is highly inflammable, and as that 
quality has never been proved to belong to the other 
element, oxygen, (which , though a supporter of com- 
bustion,* does not, by its union with a body, render 
it combustible), it must follow as an inevitable conse- 
quence, that the heat and light which so escapes comes 
from the hydrogen. The elementicitg of this matter 
is therefore at once annihilated. Supposing, how- 
ever, that the heat and light come from the oxygen, 
still the doctrine of their being both elements, would 
be equally overthrown. 

Now as all the misconception about water has 
originated in the ignorance of the phlogistic matter 
of which this hydrogen is compounded, we will exa- 
mine this phlogistic matter, and trace its source. 

It was questioned in Cavendish's time, whether 
this phlogistic matter was anything more than the 
creation of the chemist's brain; a mere " ens ra- 



ta to call oxygen (i supporter of combuation ; 
it merely causes combustion when it is in aufflcient quantity to 
drive away the phlogistic principle frooi a body, and take the 
lattcr'a place ; combustiou beiug simply the escape of the phlo- 
gistic matter. 
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tioniSf** — but I presume, at the present day, our opi- 
nioDS must haye ct)mpletely changed in that respect. 

Have we not this phlogistic matter in the electric 
fluid ? Have we it not in an invisible shape in 
metals and other combustibles ? Is not a metal an 
earth (sui generis) combined with a phlogistic matter? 
a question which is set at rest by Priestley's experi- 
ment* Is it not the menstruum which, generated 
by the voltaic pile, proves a dissolvent of all matters 
which heat alone had before been found to operate 
upon ? Is it not seen in hydrogen, whose inflam- 
mation affords the greatest degree of heat yet disco- 
vered ? Can there then be any doubt of this phlo- 
gistic principle being universal and penetrating, more 
or less, every combustible substance in nature ? 

Priestley and Lavoisier (as we have seen) found it 
in, and collected it from, plants ; and they proved 
that the hydrogen derived from this source was 
identic with the electric fluids as it would revive a 
metallic calxj and reproduce the metal, precisely as 
the phlogiston obtained from metals, or as an elec- 
tric current would do. It is allowed too to be the 
basis of alcohol,* 

It would be a waste of time, in fact, to bring for- 
ward other examples to shew the existence of such 
a matter, or its identity with the electric fluid. 

Self-evident, however, as the presence of this 
phlogistic matter appears to be, the doctrine of 

* So says Lavoisier in his Memoir. — See Wat fa Correspon- 
dence, p. 201. 



Lavoisier as to the decomposition of water is grounded 
upon its non-existence. 

The credulity of, in other respecta, clever men, 
upon this point passes all comprehension. They 
seem to have been fascinated by a great master in 
chemical philosophy, and to have lost the power of 
reasoning. They must have been determined to be 
charmed, and therefore blinded themselves, volunta- 
rily, to the impressions afforded by common sense. 
Their maxim was " in verba magistrijurarc," let the 
folly or the consequences be what they might. To 
speak more to the point, they unhesitatingly aAo^ied. 
the assertions of Lavoisier, and then send their 
senses to wander in the Elysian fields. 

Lavoisier treated phlogiston as a phantom, and 
affected to prove that combustion could take place 
without the presence of any phlogistic principle. 
And how did he pretend to shew this 1 By proving 
that oxygen united with the burning body. But 
what then? whence came the heat? "Oh! that," 
said Lavoisier (embarrassed with the question), 
" that comes from the oxygen, which, during its 
combustion, ' lets go the light and heat tvitk which 
it was combined while in the gaseous state.' "* He 
therefore unequivocally treated oxygen gas as a 
compound ; and, indeed, in all his papers he speaks 
of the "principe oxygenique," Where were then 
the two elementary matters which formed water? 



' See LaToisier'a Memoir, TFatt's Correspondence, pp. 1 75, 
), 207, 213, and agaio, p. 21G. 
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Incredible as it may appear that any philosopher 
should be able to impose a system upon the scien- 
tific world accompanied with such incongruities, it 
is nevertheless true, that he positively denied the 
existence of phlogiston,* and then admitting it as 
the ingredients of one of his constituents, oxygen, 
(which he said, escaped at the time of its com- 
bustion), he concluded by saying, that " water is the 
grand reservoir where nature finds all the mass of 
cambtistibles that she distributes continually under 
our eyes ; and vegetation appears to be her great 
medium." 

When Lavoisier and Monge distinctly stated that 
the Iieat and light escaped from the gaseous matters 
at the time of forming the water j how could it be 
possible that the water so formed should be nature* s 
TLESEnyoiR for all her mass of combustibles ? and yet 
this anomaly has proved no obstacle to his theory I 

Observe another fiagrant fallacy in the arguments 
of Lavoisier. '* Combustion," he says, ** is merely 
the union of oxygen with a body** If so, every body 
with which oxygen is united would be a combus- 
tible ; while we know that the metallic earth, when 
it has absorbed oxygen to saturation, has become 
incombustible. 

If it be said that combustion has taken place when 
the metallic base unites with the oxygen, then the 
oxygen must part with a combustible matter to 

* " Lavoisier," says M. Arago, ^' threw off the trammels of 
phlogiston*' — M. Arago'a Eloge of Watt^ ** Watfs Correspon" 
dence,** p. 254. 
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cause heat and light, or otherwise these phenomena 
must be the result of the motion of the particles of 
oxygen entering the metallic earth. If the former, 
you adopt a phlogistic matter ; if motion cause 
comhustion, of what use is the oxygen ? 

Oxygen, then, does not produce combustion j but 
it does that which is evident to everybody who will 
attend to the process of combustion, viz. : it enables 
the combustible body to part with its combustible 
matter;* and it is that instantaneous development 
of the phlogistic matter in quitting the combustible 
and the quantity liberated, upon which depend all 
the phenomena we ordinarily mean by combustion. 

Can a shadow of a doubt remain in our minds 
upon this question? Do not we Icnow that an 
earth and a phlogistic matter form, by their combi- 
nation, a metal ? Do we not know that, by applying 
an acid to the metal, you can discharge this phlo- 
gistic matter, and make it quit the earth, which will 
then unite with oxygen and form an oxide, as the 
oxygen takes the place of the phlogiston ? Do we 
not know that this oxigenated earth or metallic 
ealx will not now bum — that in consequence of 
losing its phlogistic matter it is altogether deprived 
of inflammability ; whilst, when in its metallic state, 
and before the oxygen was admitted, it was highly 
inflammable, and would burn with great brilliancy 
and light ? 

* Instead of this function of the oxygen, it has been errone- 
ously called " a supporter of combuatiou." — See note, p. 57. 
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What question, then, can there be, that inflam- 
mability is the mere act of the inflammable or 
phlogistic matter, quitting the body with which it 

i united ? 

True, it will he said, but we find a metal oxidat-. 
ing without evolving any sensible heat, and yet it 
must be parting with this phlogistic matter. Most, 
certainly. But, as with ordinary fire, the greater 
or less degree of heat depends upon the quantity of 
phlogistic matter evolved at any given time, and our 
sensation of heat is also governed by tho same cir- 
cumstance, it is clear that the phlogiston may be so 
slowly given out, and iu such small quantities at a 
time, as not sensibly to affect either us, or other sur- 
rounding bodies. 

Have we not then irresistible evidence, that in 
combustible bodies there exists a phlogistic matter ? 
Is it not indisputable that it exists in iron and other 
metals ? 

When, therefore, you put a metal into water 
(which always contains more or less oxygen), and 
excite the matter by heat, and produce an oxidation 
whereby the metal parts witli its phlogiston, and 
you find, as the result of the process, that you have 
an inflammable gas (hydrogen), to what would 
common sense say was due the phlogistic or inflam- 
mable principle ? to the -metal or the water ?* 

Suppose for a moment that the decomposition of 
water had never been suggested, and the question I 



' See Note, p. 56. 
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have now put liad been asked for the first time, 
would not any chemist, or any man of ordinary in- 
telligence, have laughed at the query — whence comes 
the inflammable matter? 

And yet the propoBition of Lavoisier's is pre- 
cisely this — he insists upon your abandoning the 
metal, where the inflammable principle is proved to 
exist, and that you attribute the inflammable princi- 
ple to the water, the most powerful of anti-com- 
hustibles, and the one universally resorted to to 
extinguish combustion ever since the creation of 
the world. 

Really, when this subject is divested of its com- 
plexity, and is placed clearly and distinctly in its 
proper light, it is hardly possible to believe that (I 
really blush to use the word " philosophers") any 
class of mankind could be the victims of so great 
an imposture, as that water can be decomposed, 
and believe, too, that it is the " reservoir of combus- 
tibles !" 

I know that it will be asked by those, misnamed 
philosophers, who cling to error and delusion, from 
the dread of unlearning what has been the cherished 
doctrine of their lives, " How comes it that oxygen 
is found to accompany this phlogistic matter of hy- 
drogen?" Now the answer to this question is one 
of the easiest things possible ; but as 1 am most 
anxious not to divert the attention of the reader 
from the other and most important constituent, 
hydrogen, I shall consign the answer to this unim- 
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portant quedtion to a note.* It, will, however, allow 
me to say, be time enough to talk of oxygen when 

* The difficulty about the appearance of the oxygen, is a sub- 
ject of very minor importance. 

The water which is operated upon contains it in abundance, 
although chemists are not agreed as to the quantity it will ab- 
sorb. One thing is^ however, clear^ viz. that there is no means of 
excluding it from water. This fact is established by Davy in his 
experiments given in the Phil. Trans, for 1807> page 1 to 56, in 
which gold and agate cups were used, and the water previously 
subjected to every means of purification. 

Dr. Priestley says, that he boiled water, and examined it when 
warm, and found that it contained nearly as much oxygen as 
before. — See the Appendix to his ^' Refutation." 

But the great absorption of oxygen by water is proved by 
Scheele*8 experiments with leeches. He put some leeches in a 
glass bottle half filled with water, which he closed, and found 
them dead in the course of two or three days. On examining 
the air above the water, he found that it extinguished the flame 
of a candle. He afterwards put some more leeches in the same 
bottle, half filled with water, which he covered with a piece of 
crape, when they lived for two years mthout changing the water, 
— See "Scheele on Air and Fire," p. 166. 

This experiment shews that these animals cannot exist without 
oxygen ; and it also shews that a small quantity of water her- 
metrically closed, contained enough oxygen to support the leeches 
two or three days, and that water when exposed to the atmo- 
sphere is always charged with oxygen. 

From oxygen being indispensable to the existence of animal 
life, and therefore required in the lowest depths of the ocean 
(certainly not less than six miles, but estimated by Laplace at 
nine,) its facility of combination with water must be very great, 
and the supply inexhaustible. 

The Professsor of Chemistry at Geneva, M. de la Rive, has 
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we have thorouyhly investigated and understood the 
other constituent, hydrogen ; and when we have done 
with that, I suspect, indeed, I am quite sure, that 
our anxiety about oxygen will have very consider- 
ably abated, if not wholly vanished. 

I have already mentioned, what I think it right 
to repeat in this place, that notwithstanding it has 
been supposed ihat Lavoisier discarded " phlogis- 
ton," he did no such thing : he only shifted it, as we 
have seen, from one substance to another, (from the 
hydrogen to the oxygen) and at length said it 
existed in the water, which was, he insisted, " the 
reservoir of combustibles." He therefore discarded 
the name only of phlogiston, and left the substance 
as before. Though the existence of a combustible 
matter is explicitly stated by Lavoisier several times 
in his different papers to the French Academy ; (for 
how could it be disputed?) yet the contrary notion 
seems to have prevailed, merely because he repudi- 
ated the word " phlogiston." In fact, there seems 
to have been, and even is now, such a fatality at- 
tending this question, that any clear and distinct 
ideas about it must be looked for in vain- 



shewn, that ill the process of decomposing v&ler by the voltaic 
battery, oxygen is carried to the water by oxidated particles of 
metal contained in the electric current. — See " Archives d'Btec- 
tricite," par M. de la Rive. 

It is to be remembered that the oxygen found in the process 
of the supposed decompusition of water is said to he only one 
half in volume of that of the hydrogen. 
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Dr. Thomas 'I'hooison (whose excellent work 
upon Chemistry cannot be too highly appreciated, 
and who evinces in his observations a very superior 
intelligence) savs, to my great astonishment, "Thus 
Lavoisier explained comhuetion," (alluding to the 
theory I have already explained) "without having 
recourse to phlogiston, a princiiile merely supposed to 
exist hecause combustion could not be explained 
without it." " No chemist" (what follows gives us 
the unfortunate cause of our present delusion) 
" had been able to exhibit phlogiston in a separate 
^tate, or to give any proof oj' its existence, except only 
its convenience in explaining cotiibustion. The proof 
of its existence consisted entirely in the impossihility 
of explaining combustion without it." 

Now we have seen that Lavoisier's explanation 
of combustion does not get rid of phlogiston, but, 
on the contrary, that he gives his phlogistic matter 
first to oxygen, to which he attributes the combus- 
tion, and which he tells us distinctly it parts with 
on being burnt with hydrogen ; and then says that 
water is the source of combustibility. 

Dr. Thomson, however, goes on to say, " M. La- 
voisier, therefore, by giving a satisfactory explana- 
tion of combustion without having recourse to phlo- 
giston, proved that there was no reason for supposing 
any such principle at all to exist." Now does not this 
demonstrate an extraordinary delusion in such a man 
as Dr. Thomson ? Allowing for a moment that a 
notion so outrageous could enter any man's mind as 



that a bodv can burn in the absence of pbtogistic 
matter, and merely by the absorption of a non-com- 
bustible^ as oxygen is, how did Lavoisier prove this 
when he erroneously gave the phlogistic matter to 
the oxygen^ Dr. Thomson, however, (mark well) 
when he penned this ill-considered comment, felt 
conscious of its unsoundness, and in the following 
sentence, he exclaims, " This did not overturn the 
hypothesis of Mr. Kirwan, who made phlogiston 
and hydrogen synonymous, because there could be no 
doubt that such a substance as hydrogen actually 
exists — but hydrogen, if it be phlogiston, must be a 
component part of every contbvstible."' To be sure 
it must, if it were so; but as hydrogen only con- 
tains the plilogiston, hydrogen is not a component 
part of every combustible, but its electric or phlo- 
gistic base is. 

Wc have here, in this spontaneous development 
. of Dr. Thomson's mind, and its momentary libera- 
tion from the trammels of an absurd theory, which 
would not for a moment have been tolerated if any 
man less eminent than Lavoisier had been its author; 
we have, I say, in these few lines the real theory of 
combustion. It is the phlogistic matter united to 
a substance, which constitutes its combustibility — 
but, that matter is not hydrogen ; and here is the 
"fans et origo mali ;" but the phlogistic matter, ivhich 
is the igneous base of the hydrogen, the latter being 



lu's Chemistry, vol. i. p. 1-10. 
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cfMdd Bmr jq^crsi? the cfMikasdhfe 
frooi tids cfHBpoiiBd sobstaoce^ kiilrugcB ^as. 

ETerriiodT. as Dr. HHmsQa adndts, fiek liie 
ceasirr of a phk^istic matter, as it made ike doc- 
trine of coflib«stioa intiflTgiMe> FUogistQii v^ of 
great eoD^eiiieiKev lie says^ and tbuciiMC inasled 
upon ; hot h could nerer be fomid in a eoocrele or 
distxnet stale ; and hydrogen gas woold not answ^ 
this descriptioii, as in all the processes in whidi 
this matter was used to re^iTe metals^ tiMMigfa the 
phlogistic principle disappeared, mmd had tridtmibf 
wmUd iiself to the wteiaUic earthy there was always 
scnmethimg remabnMg behimd ; some residual matter, 
besides hydrogen (wato* for instance), amd mhieh 
andd not have kcqfpemed if hgdrogem, had been pmre 
phlogiston. 

Bat without phlogistic matter how can combus- 
tion be rationally accounted fcnr? What is heat, 
if it be not a substance? Is it the mere effect of 
motion? So thought Bacon* when the electric 
fluid was only known as existing in the doods, and 
hardly that* Is heat the result of a rapid separa- 

^ 8^ his treatise ** de formd eaUdu** N.B. Combustion is 
not caused by the motion of eyery kind of matter, but by the 
motion of a peculiar or combustible matter. 



tion of the particles of matter ? But this conclusion 
could not satisfy the mind, when it considered the 
intensity of heat from furnaces, and other processes 
of combustion. The necessity of some substantial 
principle of heat always pressed upon the imagina- 
tion as indispensahle to the explanation of a multi- 
tude of pheoomeaa connected with ignition. But 
if it exists, said the inconsistent and importunate 
Pyrrhonists, show it us in a distinct and palpable 
shape. This palpable shape, however, escaped 
the intelligence of the Phlogistian's, and this 
" hiatus maxiine deftendus" was taken advantage 
of by Lavoisier to palm upon the world a theonr 
which, whatever were the motives which produced 
it, has proved the subversion of chemistry. 

The different siages of the phlogistic doctrine 
were these. Becher insisted that sulphur contained 
an inflammable matter, and was a com]]pund body. 
Stahl continued to maintain the doctrine of the 
existence of an inflammable principle, and brought 
forward experiments which gave it vast probability; 
hut Mr. Cavendish made the greatest advance by 
afterwards finding out hydrogen (then called "inflam- 
mable air.") Dr. Priestley thought this hydrogen 
was the true phlogiston, and that his experiments 
I had established that fact ; and Mr. Kirwan dis- 
tinctly insisted upon their identity. 

Dr. Priestley was, however, shewn his error by 
[ Mr. Cavendish, and Mr. Kirwan being thus over- 
I thrown, and u nable to meet the unceasing cry of 
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the French chemists to produce this phlofistie 
matter, abandiMied his opmioD, and became a coiih 
▼ert to the water-decomposers. Bat Dr. Priestley 
saw too plainly the existence of phlogiston, and 
opposed the water theory to the end of his life. 

Lavoisier contended that the phlogistic principle 
was purely imaginary, and that instead of the metal 
yielding any such matter, it merely decomposed the 
water by the affinity of one of the constituents of 
this liquid (oxygen) for the metal ; and that the 
inflammable air was the other constituent of the water. 

Thus has this most unsatisfactory and improbable 
doctrine continued to be the order of the day, (not- 
withstanding the decided opposition to it on the part 
of Dr. Priestley, who published, as we have seen, as 
late as the year 1800, a work expressly to refute it), 
and WATER has been allowed (under the sanction 
of Lavoisier) to be the ** Reservoir op Combus- 
tibles," only waiting for the splendid and crown- 
ing experiment of Mr. Grove, and the solemn 
approbation of the Royal Society, to be irrevoca- 
bly emblazoned on the Tables of eternal and immu^ 
table Ttuths. 

This achievement of Lavoisier's will be a stand- 
ing memorial, an indisputable monument, of the 
power of a man of genius to impose upon mankind 
without being himself deceived ; for I think it im- 
possible to come to the conclusion that so clear and 
able a philosophical chemist, and one so intimately 
verged in all the experiments in which phlogiston 
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was so manifestly apparent as Lavoisier must hara 
been, coald have been biroself the victim of the 
impostare. 

\yhy, besides water and a metal producing bv- 
drogen, cbarcoal did tbe same tbing ; and befora 
Lavoisier broacbed his new theorj-, he admitled of 
a eombastible matter in chnrcoal, and called it "/« 
prindpe charbonique." MercurVj too, distilled in 
oii of uitriol to dryness, g-ives oot all its phlo-jision 
to the oil, with which, savs Dr. Priestley, it is loaded* 
Alcohol is also largely charged with it. Quarts 
and flint pebbles heated in water yield it, Ziae 
made red hot, and steam passed over it, gives out 
hydrogen copiously ; but no oxvgek is focnd wttb 

IT, KOB DOES ANY EXIST, AS THE CALX HAS NOT IN- 
CREASED IN WEIGHT AFTER THE LOSS OF ITS PHLO- 
GISTIC PRINCIPLE. Dr. Priestley tried this calx, he 
says, in every possible way without detecting a par- 
ticle of oxygen.* 

Electricity and heat are identified in theiT efiects, 
as eggs can be batched as well by the one as tlw 
other.t 

" Both electricity and heat," says Dr. Thomson, 
" will Juse metals — both will iindle combustible 

* If there be no inaccuracy in this experiment, it would neem 
that there are some bases which do not imbibe the oxygen when 
it eliminatea the phlogistic maiter. Tbe reverse is however ihe 
general rule. 

t Mr. Arcbard'a Esp. Nicfaolaon's Joamal. ixtI, p. 30. 
Thomaon's Chemistry, vol. i. 159, IfiO. 
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bodies — ^^both will dilate hodiGS—^^ electricity y^' he 
says, ^* has great influence in the heating an I cooling 
of bodies" 

** I do not mean/' says Dr. Thomson (alarmed 
lest he should be thought to forsake the fashionable 
creed of the decomposition of water), ** to draw any 
other conclusion from these experiments, than that 
electricity is very often concerned in the heating of 
hodiesy and that probably some such agent is employed 
in accumulating the heat produced by friction. May 
not then," he asks, *' this be the source of the caloric 
which appears during friction ?" 

Dr. Thomson remarks, as an extraordinary cir- 
cumstance, that when some gaseous bodies unite to 
form a solid (as ammoniacal and muriatic acid 
gases) a very considerable quantity of heat is evolved 
at the moment of their union. 

From electricity again setting fire to gunpowder, 
to alcohol, and other combustible bodies, it is 
obvious, says Dr. Thomson, ** that elecincity evolves 
both heat and light.'^^ 

He also observes that *' when metals are ignited 
by electricity they remain longer red hot than when 
acted upon by common fire," 

I shall now proceed to make some further re- 
marks upon phlogiston, to which I entreat particular 
attention, 

* Same work^ pp. 163 and 164. ^' The smoke vf all volcanoes 
are pregnant with electric fire,^' says Sir W. Hamilton in his 
*' Campi phlegrsei/' speaking of Vesuvius. 
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It has been seen that Dr. Thomson says (alluding 
to Mr. Kirwan's notion that hydrogen was the phlo- 
^ris^icjoriwcip/e) ** but if hydrogen be phlogiston, it 
must constitute a component part of every com- 
bustible, and it must separate from the combustible 
in every case of combustion.'' 

Now Dr. Thomson knew when he said this, that 
hydrogen did not form a part of a solid combusti- 
ble body, and therefore that it could not he the 
phlogiston itself; and there are two experiments 
which decide this point, and which I request my 
readers to ponder well in their minds. 

Preparatory however to citing these experiments, 
1 will beg to call to the reader's recollection that a 
metallic calx or oxide may be revived or restored to 
its metallic form and character, either by passing 
through the calx a stream of electricity (Beccaria's 
experiment), or by heating the calx in hydrogen 
gas (Dr. Priestley's experiment and often tried) ; 
and that the necessary and inevitable conclusion 
to be deduced from these experiments is, that one and 
the same phlogistic principle is common to electricity 
and hydrogen^** 

I shall now proceed to give a summary of the 
two experiments, and to which I have already re" 
quested very particular attention. f 

* Mr. Cruikshank discovered that the same agency which 
evolves hydrogen from water will revive metaUfrom their solution 
in adds, — Singer's Elem. of Electr. p. 370. 

f These two most important experiments of Dr. Priestley's, 
are to be found in his works upon Air, &c. vol. 6. pp. 73-85, and 
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Dr. Priestley says that by the help of a burning 
glass, he heated a bit 'of iron, enclosed with pure 
oxygen in a glass vessel, when he presently perceived 
the oxygen to be diminished and visibly absorbed by 
the iron^ which was converted into a slag (oxide), 
and had gained a weight nearly corresponding with 
that of the air absorbed. 

He afterwards (he says) heated in the same man- 
ner this slag (oxide) in inflammable air^ enclosed in 
a glass vessel, when he observed the inflammable air 
to disappear^ and that a considerable quantity of 
water was produced. That the greater part of the 
slag had recovered its metallic state* and the matter 
had lost in weight nearly equal to that of the water 
given out. 

Now I say it is self-evident that this water resulted 

from the decomposition of the hydrogen^ and was 

merely the fluid which this matter had held in solu^ 

are frequently noticed by Watt, and particularly in his Letter to 
Dr. Blacky of the 2i8t April, i 783, and in another letter, to Mr. 
Hamilton, of the 22nd April, 1783, which are given in Watt's 
Correspondence, pp. 13-24, and it is from these experiments 
that Watt incorrectly concluded (as Kirwan had done before him) 
** thai pure inflammable air is phlogiston itself/' See Preface 
to his Corresp. xlvii. 

I here unequivocally reiterate that when these experiments are 
perfectly and fully comprehended {and which has never yet been 
the case), the whole mystery about the decomposition of water 
is unveiled, and the delusion of the tlieory at once seen through. 

* The oxide of iron, Lavoisier says, is never wholly revived. 
Most probably, for want of a sufficient quantity of hydrogen or 
phlogiston. — See his Memoir, Watt's Corresp. p. l&l. 



(ion; and that this water had absorbed some of the 
oxygen which had quitted tlie slau; (oxide), and was 
thereby rendered heavier than the hydrogen gas 
employed in the process. 

This must be the fact, for the following reasons : 
First, that all the phlogistic matter of the hydrogen 
must have been (as we have seen) imbibed by the 
calx in order to revive it. Secondly, that there 
therefore could not have been hydrogen enough to 
form the water which requires tivo volumes of hy- 
drogen to one of oxt/tjen, according to the theorj'. 
Thirdly, that the weight of the water equalling that 
of the oxygen gas contained in the iron, precludes 
the possibility of hydrogen gas having assisted in 
forming the water, as in that case there would have 
been no hydrogen to restore the metal. Iron, as 
we have seen, requiring a considerable quantity of 
phlogiston for its revivification, and being never 
found, from that circumstance, wholly revived. 

If, however, the reasoning from these experiments 
should not be considered conclusive, I will give 
another that will leave no doubt that hydrogen is 
not an elementary phlogistic matter, but a compound 
containing phlogiston. 

The experiment in question is the combustioii of 
the diamond, first spoken of, I think, by Dr. 
Priestley, though now exceedingly common. 

We have already seen the various matters in 
which the phlogistic principle is discoverable. For 
example, in hydrogen, produced from a metal, 
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water, and heat ; from charcoal, ignited in water ; 
again, from mercury, when distilled in oil of vitriol, 
when there is evolved a great quantity of phlogiston ; 
again, from zinc made red hot, and steam passed 
over it, when it gives out hydrogen freely, and 
without imbibing oxygen, according to Priestley. 
From iron, by the same process, which does the same. 
But all these processes, say the water-philosophers.* 
prove only the decomposition of water. 

Now the diamond experiment, I answer, will 
shew the phlogistic matter in a distinct shape from 
that of hydrogen. 

The composition of the diamond is undisputed. 
It is admitted to be pure carbon, united to a phlo- 
gistic matter. Sir L Newton, with that penetration 
which accompanies a clear head, predicated of the 
diamond that it was the most combiistible substance 
in nature, little imagining that it would ever be 
asserted by any philosopher with a ^^mens sana* 
that this combustible matter must be sought for in a 
bucket of water :\ 

When the diamond, then, is enclosed in a glass 

* I can't call them Anti-phloffistians, as they do not, as I see, 
deny a phlogistic principle, but merely quarrel with the name. 

f The Philosopher of Malmesbury has said, ** to the privilege 
of absurdity no creature is subject but man ; and of man those 
are of all most subject to it that profess philosophy." 

The mind of Sir Isaac Newton was of too high an order to 
wish, like Lavoisier, to repudiate an element, because it was 
beyond the grasp of his comprehension, and could not be made 
a docile instrument in the hands of every disciple of Science. 



vessel containing oxygen gas, and ignited, the result 
is a. brilliancy of flame and light, until the diamond 
is wholly consumed, when the only matter found in 
the vessel is cmbonic acid yas. 

We have, however, here no water. Why ? Clearly 
hecause there is no hydrogen. You have, however, 
a phlogistic matter which fruve the heat, and light, 
and combustibility to the diamond, and which has 
escaped; and yut that phlogistic matter is plainly 
not hydrogen, because if it had been, it must, by 
Lavoisier's theory, have intited with the oxygen gas 
and have formed water. 

We have then distinctly and unequivocally in the 
diamond a phlogistic principle, which is not one of the 
elements of water. 

The only materials found after the combustion of 
the diamond, are the carbon and the oxygen com- 
bined in a gaseous state, and forming what is called 
carbonic acid gas. 

It is evident, however, that these materials were 
not those of which the diamond was constituted, as 
the matter left is incombustible. We know in 
fact that the oxygen gas was added to the diamond 
to aid the combustion of it, and therefore that all 
that is left of the diamond is the carbon." 

* The power of chemical analysis T am, however, Batiafied is 
yery mucb exaggetflted. How many substances escape the ob- 
servation of the analyier ? Professor Liebig, wilh all hia testB 
and tact, is unable to dielinguish ihe rnepbitic atmosphere which 
gcneratcB diseases in their worst form, from the air of the Swiss 
mountaina. The taiated atmosphere of t. crowded tbeatre, and 
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The carbon, however, is clearly not the diamond ) 
but only one of its constituents* What, th^i, was 
the other constituent? Why that matter which 
rendered it the most inflammable substance in nattare* 
The matter which made it combustible. 

Suppose our Lavoisiers to say that the inflam- 
mable principle which the diamond has lost by com- 
bustion was hydrogen ; and suppose them to add to 
this, that the reason the hydrogen and oxygen did 
not form water is, that the oxygen has a greater 
affinity for the carbon than for the hydrogen. Be 
it so ; but then I ask, what has become of the hy- 
drogen ? Where is it ? It is not in the vessel j and 
we know that from an hermetically closed vessel 
hydrogen will not escape, though pure phlogiston 
will do so, as the delusive experiment for forming 
water by the gases proves ! 

But I would here caution the water-decomposers 
against multiplying the number of bodiei^ whose 
attractive power for oxygen is such as to decompose 
the water, as it may soon amount to a miracle that 
we have any water at all --that any is left us un^ 
decomposed, 

I will just remark, by way of an obiter dictum^ to 
those who may not have formed Sijust estimate of this 
extraordinary affinity which the Lavoisiers make ca- 

that we breathe on a spring morning, are both alike to the 
investigation of the chemist. How far is this from detecting the 
effluvia which indicate to the hound the track of the deer, or to 
the spaniel the proximity of the partridge J . 



pable of separating hydrogen from oxygen in the 
decomposiDy- water, what we are told by Mr. James 
Watt, viz., that, water may be expanded by heat until 
brought into a state of steam occupying 18,000 
times the original bulk of the water* and that with- 
out the luast approach to decomposition. Thismay 
afford a glimpse of what must be tfic. power of suck 
an affinity, and consegueatly of the probability of Us 
existence. 

Is it not indisputable, then, that when this phlo> 
gistic principle (one of the constituents of the dia- 
mond) unites with water, it forms hydrogen, and 
that when it unites with carbon it forms another 
substance ? 

We here then see distinctly the phlogistic prin- 
ciple under two different and opposite combinations : 
— first, as hydrogen, and secondly, in another matter, 
which is not hydrogen, but a diamond. If it bad 
been hydrogen it would have united with the oxygen, 
and formed water, according to the theory ; but as I 
Bay, and insist, it would have been decomposed, and 

1 given up its water. 

' If it be pretended that the oxygen united to the 
carbon in preference to the liydrogen, then I say — 
shew me the hydrogen (which cannot escape from the 
vessel like phlogiston), but which is not to be found. 

I * See Dr. Tbomaon's Blem. of Cbem. vol. i. p. ISO ; and jret 
Mr, Grove and the " Committee of Chemistry" suppose they have 
succeeded in this decomposition by ' ' the heat " of a wire of 

platinitm. 
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The same thing is proved by the experiment I 
have given of Dr. Priestley's, in distilling mercury 
to dryness in oil of vitriol, when part of the acid 
comes over, he says, ** loaded with phlogiston.'^ 
Now in this process you have the oxygen and the 
phlogiston^ but no water* 

Dr. Priestley proved that when charcoal powder 
is perfectly dried^ and from which the air had been 
most carefully expelled^ and a metallic calx (oxide of 
iron) is placed in it, that the metal will be revived 
on the application of heat.f Lavoisier states also 
the same experiment and result. 

Here again you have the oxygen in the calx or 
oxide, and the phlogiston, but no water ; as you have 
here no hydrogen. 

Now we have seen, and know, that when charcoal 
is heated in water ^ hydrogen is copiously evolved : 
. so that you find in this process oj^ t/ie restoration of 
the metallic calx by charcoal powder^ the same phlo* 
gistic principle you have in hydrogen.')^ 

Scheele says, that he put a portion of the earth of 
gold, mixed with some dust of charcoal^ into a small 
glass retort, and set it on hot sand^ when the gold 
earth was reduced (revived), and the coals were 

kindled. Now, says Scheele, the heat of the sand 

* Priestley on Air, &c. vol. vi. p. 10.9. 

f Mentioned by Cavendish. See Watt's Corresp. pp. 103 
and 146. 

X See Watt's Corresp. p. 103. Abo, Mr. Kirwan on Phlo- 
giston, p. 105. 
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I could not. have been the cause of the " recension'^ of 
' the coals, and which he found out bi/ strewing part 
f of the dust of the charcoal on the sand, which was 
\ not kindled* 

Dr. Priestley, who employed himself a good deal 
in the revivification of metallic calces by the aid of 
hydrogen, has given a table of the quantities of hy- 
drogen which different calces absorb for that pur- 
\ pose, as he found that the metals varied with regard 
I to the amount of phlogiston with which they com- 
I bined.f 

He also ascertained that nitrous air and inflam- 
mable air (hydrogen) contained nearly the same 
amount of phlogiston ; the first being evidently the 
union of phlogiston with nitrogen or azote, and the 
last with water. 

The existence of a phlogiston distinct from hy- 
drogen is proved by Schcelt;, from the effervescence 
I which takes place when the noble metals (gold and 
I silver) are acted upon by nitric acid,:[: by the red 
colour of the vapour which they throw out ; and this 
is established from the circumstance that the calces 
or oxides of these metals (^ that is when the phlogiston 



* Scbeele on Air aodFire, p. 14G, 

t Priestley's '■ aefutation of the Theory of Water," pp. 34 
1 to 40. 

X I hRTe not thought it aece»aary to change the chemical 
L terms used before Lavoiaier's noroenclature, and i give them aa 
I they are found in the authors I cite. 



82 

has left them) when dissolved in the same menstruum 
give out no such vapour* 

It isy therefore, evident that the red vapour id 
caused by the phlogistic matter in the metal. 

Dr. Priestley also shewed that common air en- 
closed in a glass vessel diminished considerably in 
bulk upon having electric sparks passed through it^ 
and that upon introducing a test paper of litmus it 
acquired a red colour ; and upon further examining 
the result, he found that the azote was united to a 
phlogistic matter. 

Mr. Cavendish, in pursuing the same experiment, 
found that upon mixing the oxygen and the nitrogen 
in diflferent proportions to those which form our 
atmosphere, and upon passing the electric sparks 
through them, both gases disappeared and were 
converted into nitrous acid. 

Now here again is irrefutable evidence of a phlo- 
gistic matter given by electricity to these gases, by 
which a new phlogistic substance is produced. 

But, observe that the agent to produce this is the 
electric Jluidj and that no other matter will have the 
same effect.if 

Surely, after these satisfactory and convincing 
experiments, and which are to be found in the works 
of Stahl, Scheele, Kirwan, Cavendish, Priestley, 

* Scheele on " Air and Fire," p. 78. 

t See Dr. Priestley's Refutation, &c. pp. 44 to 46. See also 
Dr; Thomson's ** Elements of Chemistry," vol. i. p. 209. 
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Lavoisier, Monge, ami Bcrthollet, (and are alao 
mentioned in the tirst volume of Dr. Thomas Thom- 
aon's fifth edition of the " Elements of Chemistry," 
and again in the second edition of his separate wftrk 
on " Heat and Electricity,") there can be no hesita- 
tion in admitting the existence of a phlogistic prin- 
ciple or matter in other forms, i. e. comhined with 
other substances besides that in which we find it, in 
hydrogen gas ; and if this conclusion be irresistible, 
(and how can it be questioned?) I should apprehend 
that the faith of the " Committee of Chemistry," in 
the decomposition of water, must begin to be a little 
decomposed; or, to use another form of the same 
root, a little discomposed. 

But I should, indeed, exceedingly regret if the 
repudiation of this marvellously silly theory rested 
upon tliese grounds alone, (unanswerable, as t think, 
they unquestiouahly arc), as there might possibly 
be some water disciples, so pertinaciously attached 
and wedded to it, as still to foster some " longing, 
lingering" hope of its veracity.*' 

This, however, must not be, for I feel thai I pos- 
sess the power of wholly dismantling this ^'cloud-capt" 
Theoby; of dissolving this "baseless fabric of a 
vision," without leaving one solitary *^ wreck behind," 

Let us observe, then, and mark well, the reason 
which Lavoisier gives for the decomposition of water 
by means of a metal (zinc or iron), viz. ; the vast 

• I " once wedded fast 

To tome dear fahekood, hvg it fo the tail." 
F 2 
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affinity which the oxygen of the water has for the 
metal; an affinity so extraordinary, that it sur- 
passes that which oxygen has for hydrogen, and 
which heatf that separates all other things^ cannot 
(malffrS Mr. Grove's experiment) effect; for though 
** water/' says Dr. Thomson, " converted into steam 
expands more than any other liquid hitherto exa- 
amined* — it is never separated by heaty when every 
otJier matter is, — except alcohol ;** and we have seen 
also that Dr. Priestley exclaims, *^ why cannot heat 
alone, and without tJie aid of a metal^ convert 
water into air ?" 

The intensity oi adhesion, then, between the oxygen 
and the hydrogen, when it resists so powerful a dis- 
solvent as heat, must be indeed prodigious ; but the 
decomposition of water is based upon the fact of 
this affinity being surpassed by the still greater 
affinity which oxygen has for a metal^ iron for in- 
stance. It is, says Lavoisier, in consequence of this 
greater affinity which oxygen has for iron over that 
which it has for hydrogen, which separates the 
oxygen, and decomposes the water. Be it so ! 

Now we know that a metallic calx (oxide of iron, 
for instance) may be restored to its metallic state by 
being heated in hydrogen ; and in which operation 
the calx parts with its oxygen, and absorbs the 
hydrogen, (or, as I insist, the phlogistic principle in 
the hydrogen)^ in its stead. 

* Until it is 18,000 times the bulk of water. See ThomsofCs 
ChemUtry^ 5th edition, vol. i. p. 180. See also p. 63. 



Here, then, we 6nd that this most astounding 
affinity which oxygen is said to have for iron earth, 
and which causes it to quit its other element, and 
thereby decompose the water, is in this operation 
miraculously changed, and that the hydrogen now pos- 
sesses a greater partiality for the iron earth, or calx 
than the oxygen has for it, and that, in consequence, 
the latter element politely makes its bow, and leaves 
the hydrogen to take its place, and which the latter 
does, sans ciremonie, and forthwith revives tlie metal 
with its wonted brilliancy. 

Now this exchange which the metallic earth 
makes of hydrogen for oxygen, or oxygen for hy- 
drogen, reciprocally, establishes the fact, and the 
only fact, viz., that of it^ indifferently receiving 
either substance. 

It is not the force of the external heat which can 
be said to be the cause of the metallic earth's either 
receiving or rejecting the hydrogen, as the heat 
used to reconstruct the metal by means of the by- 
drogen, is much less than that used when the gun 
barrel in Lavoisier's experiment is heated to receive, 
or combine with, the oxygen. 

The pretext, therefore, that it is the superior 
affinity which oxygen has for iron which causes 
the decomposition of water, falls at once to the 
ground. 

Now this little dilemma never once occurred to 
any of the deep-thinking philosophers who have 



allowed themselves to be the dupes of the French 
chemists. 

Have I not now scattered this quixotical theory 
to the winds? Is not the whole army of water- 
decomposors overthrown ? If this be denied, I 
must exclaim, with Locke, that "Victory no more 
always accompanies truth than it does right !"* 

Must I, then, resume the battle ? Be it so 1 and 
it shall be renewed with such a reserve of artillery 
as shall sweep the field I 

We remember, that when water is said to be 
formed of the two gases (hydrogen and oxygen) by 
means of an electric spark which ignites them, si 
loud explosion follows, wben an intense heat and 
light escape through the pores of the vessel, and 
which when cooled is found to contain water, 
only. Now this heat and light, which so escape, 
are noticed particularly by Monge and Lavoisier, 
who say, in their Memoir to the French Academy, 
" that the water cannot be said to come from the 
two airs alone, because of the inflammable matter 
and tight which escaped and could not be re- 
tained."'f 

This heat, says Dr. Priestley, is so great that he 
could not hold the vessel, and that as the dew 
formed hy each operation is very trying, and it ia 
necessary to feed the apparatus from time to time 

* Life of Locke by Lord King, vol. ii. p. 1S3. 

-f See this Memoir in Watt's CorreBpondence, p. 216. 



with fresh gases, he was obliged to cool the vessel 
after each explosion. This heat, Dr. Thomson says, 
is the greatest yet discovered.* It is clear, then, 
as the French chemists say, that light and an, in- 
flammable matter escape on the combination of the 
gases, and consequently the water, (as Lavoisier and 
Monge admit), resulting from the operation, is the 
comhination of the two gases, minus the inflammable 
matter aiid the light.-f 

Now then comes a dilemma, in a shape more for- 
midable than the one I have already brought for- 

* Who can aow doubt that eartLqaakes nnd other minor con- 
TulflioDB of the earth, are the effects of the iarae cauae aa ihat 
vhich our philoaophers imagined had formed water, viz, : the 
deflagralion of hydrogen in oxygen gas ? And who can doubt 
that this hydrogen is due to the decompoaition of the metals and 
other combustibTea io the bowels of the earth throagh the me- 
dium of water ? Dr. Thomaou Bays, " Messrs. Vox and Ilenwood 
leave no douht of the existence of electric currents in mineral 
veim." — See his work on "Light and Heat," p. 540. 

t It was this escape of the phlogistic matter that eucouraged 
Lavoisiei to declare thai he had got rid of pklogUton, and which 
Lord Brougham eulogises as a great advantage to chemistry, 
" The overthrow of tlie phlogistic theory (says hie Lordship) nod 
the happy generalization upon the combination of bodies make 
him regarded as the first reformer of ehemical science, and the 
principal founder of that magnificent fabric which now fiUa 
io ample a space in the eye of every student of nature." — Life 
of Lavoisier. Now, how very strauge that so sagacious a critic 
should not have seen that this so happily banished phlogistic 
- matter is a component part of oiie or other of the two gases, of 
which water is said to be made, and must be sought for again 
before those gases can be re-con Btriict«d. 
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ward, and which will prove not less appalling to 
the water philosophers, than did the ghost of 
Banquo to Macbeth, nor leas fatal than the spectre 
which frowned upon Brutus on the eve of the battle 
of Philippi. 

This very identical water, thus formed by the 
two gases, is also capable of being decomposed — of 
being brought back to its elementary state by a 
heated piece of platina wire, when each of the gases 
will re-appear ; and this transformation from water 
to air, and air to water, may be effected, ex neces- 
sitate rei, ad infinitum ; i, e. as long as a drop of 
water remains. 

Now, as the inflammable matter escaped from the 
gases when the water was formed, will the water- 
philosophers tell me from what source the inflam- 
mable principle — the heat and lii!;ht are derived, 
when the Bame water is again and again decomposed, 
and oxygen and hydrogen are again and again 
reproduced, and that tliese processes continue in 
succession, up to the last remaining particle of 
water ? 

Will these experienced chemists say that these 
gases (both inflammable according to Lavoisier, hut 
one, hydrogen, notoriously so,) can be reconstructed 
out of the water, without the aid of the phlogistic 
matter which escaped when the water was formed ? 

Can there be a doubt, now, that this inflammable 
matter does not come from the water, hut is derived 
aliandh, i. e. from some foreign matter ? and what 



can this matter be but the metal, where the phlo- 
gistic matter is proved to exist, and which is made 
use of to decompose the water. 

Is it not passing strange that this self-evident 
and fatal dilemma should never have presented 
itself to any of our modern philosophers ? not even 
to the "Committee of Chemistry of the Royal 
Societv," gentlemen so conversant with the theory of 
the " Decomposition of Water" and so intimately 
acquainted with all the experiments connected with 
the subject, as to be able to pronounce dogmatically 
and ex cathedra, that "heat alone" is sufficient 
for the purpose? Do these philosophers still en- 
tertain the belief, that " heat" will decompose water? 

It is unquestionably superfluous to offer any fur- 
ther objection to this already fallen theory, but in 
compliment to Dr. Thomas Thomson, I will notice 
a difliicalty which occurred to him about the con- 
densation of the gases. After giving the weight of 
the hydrogen and oxygen, the Doctor says, (in 
speaking of the formation of water) " it follows that 
I7OO cubic inches of the constituents of water, when 
they combine together, and assume the form of water, 
occupy little more than one cubic inch. So that 
the particles approach near I?/ seoenty- two times nearer 
each other than when in a gaseous state." " This," 
says Thomson, "is to be sure an enormous conden- 
sation!"* 

* Dr. Thomas Thomson on " Heat imd Electricity," 2inl Edit. 
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To this improbable condensatiorij I would ask for 
the probability of such masses of gaseous matter 
being employed by the Omnipotent to form the 
unfathomable ocean, connected with the fact of our 
atmosphere only containing one of the gases in a 
comparatively small quantity, and of the other 
nothing, except by accident.* 

I will now proceed to state the objections to the 
theory, which the water philosophers have themselves 
discovered^ with the answers they have given to 
them, and which will be found no less profound 
than amusing. 

Sir Humphry Davy made some very accurate 
experimentst in order to ascertain the effect of 
connecting one extremity of a voltaic battery with 
distilled watery contained, first in an agate cup, (and 
afterwards in a gold one) protected from the air ; 
and the other extremity of the battery connected 
with distilled water contained in another similar 
cup ; the respective cups of water being placed at 
such a distance from each other ^ (several feet) as to 
prevent the current of electricity from making a con- 
tinuous circuit ; in other words, so that there might 
be a chasm or interruption in such circuit. 

It was, nevertheless, found, says Davy, that the 
work of decomposition had gone on in each cup. 

* Mr. Cavendish says^ that 500^000 grain measures of hydro- 
gen and 1^250^000 like measures of common air^ produce 135 
grains of water, Phil. Trans. Abridg. voL 15. p. 437. 

t Phil. Trans, for 1807, pp. 1 to 56. 



That the water in the cup connected with the zinc 
extremity of the batten, or positive end, had given 
out some bubbles of oxygen only, while the other 
cup, at the negative extremity of the battery, had 
given out hydroyen yas exclusively. 

Now all these bubbles had their origin (as is 
insisted) in, and were caused by, the decomposition 
of the water. 

But as the decoraposition took place in each cup, 
how did it arise that the two gases or constituents 
were not found in each cup, instead of hydroijon in 
the one, and oxygen in the other ? 

Now, if Lavoisier's theory be a sound one, it is 
not to be overturned by such trifling objections, and 
so thought its supporters, and the requisite and con- 
vincing answer to this difficulty was therefore at 
hand ; but it certainly required the mind of no 
ordinary philosopher to deal with it, as we shall see 
from the following passages; — 

" The most difficult feature" (says Dr. Henry) 
" of all the voltaic decompositions, is the invisible 
form in which the separated elements of various 
compounds appear to traverse the fluid, and arrange, 
themselves at the opposite wires. The oxygen and 
hydrogen that appear in some of our experiments 
at the distance of three feet from each other^ are 
necessarily supposed to result /rom the same particle 
of water, and if this be situated at either wire, one 
of its elements (either the oxygen or the hvdrogen) 
must pass through the whole length of the tube to 
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reach the other^ and that in an invisible state^ for 
the gases are separated at the opposite extremities 
without any apparent alteration of the interposed 
fluid:' 

** On the hypothesis of electric energy, the hy- 
drogen is said to be attracted by the negative wire, 
because it is naturally positive ; and the oxygen to 
the positive wire, because it is naturally negative ; 
this does not, however, explain how the same 
particle of water can have its elements liberated at 
so great a distance from each other ; and to account 
for this fact, according to that hypothesis, it is 
necessary to suppose that the particles of water 
between the wires are arranged with their elements 
in juxtaposition, like two parallel rows of beads^ 
the one hydrogen, the other oxygen ; as the de- 
composition goes on these are supposed to slide past 
each other^ so that each particle of oxygen comes 
successively in contact with different particles of 
hydrogen. In other words, an atom of hydrogen 
escapes at the negative wire, and at the same mo- 
ment an atom of oxygen is attracted to the positive 
wire ; the number of atoms of oxygen and hydrogen 
between the wires are therefore still commensurate 
to each other, and have only changed places J^* 

In speaking of this hypothesis of Dr. Henry's, 

* Dr. Heury on the Theories of Galvanic Electricity. Man- 
chester Memoirs, vol. ii. p. 293. Nicholson's Journal, vol. xxxv. 
p. 259. 
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Mr. Singer' has the candour to say, "to me the 
supposition appears to increase the difficulty, for it 
infers a series of decompositions and recom positions, 
of which we have no proof; and it does not seem 
probahle that such phenomena should occur without 
producing some apparent motion, or change ia the 
interposed fiuid." 

Dr. Bostock's interpretation of the difficulty was, 
" that the electric fluid united with the hydrogen, 
with which it formed an invisible combination, and 
passed through the fluid to the negative wire, and 
that the electric fluid then entered the wire, and 
deposited the hydrogen, when it became i;isible."'[ 

To these philosophical ingenuities I must beg 
leave to add Dr, Prout's explanation of the theory 
of the constitution of water, and which is as follows : 
— " One volume of oxygen bas contributed to form 
two volumes of water, which two volumes of water 
must consist of twice the number of self-repulsive 
molecules contained in the one volume of oxygen ; 
yet every one of these molecules must contain oxygen 
because oxygen is an essential element of water; it 
follows therefore, irresistibly^ that every self-repulsive 
molecule of oxygen has been divided into two, and 
consequently must have consisted of at least two ele- 
mentary molecules, somehovf or other associated so 
as to have formed only one selfrepulsive molecule." 



• Singer's ElemeniB of Electricity, p. 380 
t NicholBon'B Journal, 4Lo. vol. iv. p. 257. 
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The Doctor th^n observes, that " as we cannot admit 
the division of an ultimate molecule or atom, we 
must, of course, conclude, that the molecules ofoxy^ 
gen and hydrogen must each of them contain at least 
three component or sub-molecules" 

Now this last ingenious reasoning, evidently the 
result of more than one arduous lucubration, is to 
meet another formidable diflSculty resulting from 
Lavoisier's Theory, and which is no less than this, 
viz. — ** that three volumes of the gases, (two of hy- 
drogen, and one of oxygen) are necessary to form 
one atom of water, whereas, when this atom of 
water is brought into a gaseous state, i. e. when it 
is converted into steam, it only occupies the space of 
two volumes ;*' so that the space of one of these 
volumes is mysteriously and miraculously annihilated. 
I will not stop to inquire whether this fact alone 
ought not to be enough to overturn the theory ? 

Suffice to say, that it was to close up, as artisti- 
cally as possible, this little chink in the theory, and 
through which the light so provokingly peeped^ 
that the brains of poor Dr. Prout were thus grie- 
vously taxed in his Bridgewater Treatise.* 

*'RISUM TENEATISr 

It has been said that " the errors of great men 
are the consolation of the dunces ;** and it is most 

* See Bridgewater Treatise by Dr. Prout, pp. 123 to 126. 
Dr. WoUaston exclaimed, upon quoting a similar kind of argu- 
ment, ** Strange influence of preconceived theory — blunting the 
sense, and stultifying thf reason /" 
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certain that our modern philosophers must now 
descend from that lofty wisdom, which would im- 
part the secret of the Most High in the formation 
of water, and modestly taking leave of the " Mag- 
nificent Fabric,"* condescend to correct the 
ignorance which so long mistook a compound for 
an element, and so absurdly contrived to make 
a chaos of one of the most useful and beautiful 
creations in nature. 

There is such a manifest deficiency of solid argu- 
ment in all that Lavoisier says about the composition 
of water, that the more 1 read and consider what he 
has written in his Memoir, the more I am astonished 
that even men of ordinary perceptions could have 
been cajoled (I cannot conscientiously say reasoned) 
into this theory ; and much more so that such a 
theory should have passed current with the elite of 
men of science. There must have reigned some 
extr:iordinarv influenza in the intellectual regions 
which suspended the exercise of ordinary intelli- 
gence. It can be no otherwise accounted for. 

I only request the reader to look into Mr. Watt's 
Correspondence, and read Lavoisier and Monge's 
Memoir.f 

In speaking of the water produced by the confla- 
gration of the two airs, hydrogen and oxygen, they 
say that the " matter, therefore, of the heat and 
light'' (which escapes during the operation) " has 

' See Lord Brougham's Life of Lavoisier, 
I Ptigcs irS to 17G. 
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alone the property of passing through the pores of 
the vessels ;"* *' the tvio airs, which are ponderable 
bodies, could not have disappeared ; thej could not 
be destroyed/* 

Again, (they say), ** The matter of the heat and 
light, which is disengaged in great abundance, pos- 
sessed no sensible weight, which in fact might be 
taken for granted ; so we concluded that water is 
not a simple substance, and that it is composed 
weight by weight of inflammable and vital air." 

Now what extraordinary reasons are these for 
establishing the composition of water ! Two gases 
are put together, which are called principles, i. e. 
elements—they are set on fire and explode, and 
then give out a vast body of heat and light, which 
escape through the pores of the vessels ; and then^ 
because the gaseous matters have disappeared, and 
water is found in the vessel, it is concluded per 
saltum^ that water is a compound of these two 
principles.! Why, in the first place, is there any 

*** Sir H. Davy, reasoning from tbe presumed decomposition 
of water, wat led to the conclusion, ** that we had not discovered 
any elvmentary or indestructible principle." See Davy's Elements 
of Chom. Phil. vol. i. 182. N.B. It seems to me highly pro* 
bable that oven the electric fluid is the inflammable principle in a 
oombinod form. 

t Ths Acidity (the invariable acidity) of the vfater produced 
by the d^agration qf the oxygen and hydrogen must not be 
ovorlooked. It was the great argument of Priestley against La-« 
voiiier'a water theory. 

Upon looking over Mr. Cavendish's celebrated paper (Philos. 
Tranii for 184'l| reprinted in Watt's Correspond, p. H I) in which 
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ground for calling these 
elements ? 



gases, principles. 



be gives his experiment of the praduction of water by mixing 
]9,500raenauresof osygen with 37.000 meaaiirea of iiiflammabte 
air, we find him to state that the waler produced wo* teniibiif 
aeid. We also flud him to say, that suspecting the purity of the 
hydrogen, he chaiiged it by using that obtained from different 
subslanceB, but Htill the water was acid. That at length he ob- 
tained his hydrogen from plants, but that an acidity of the aitrout 
kind teas still found in Ike taste of the icater ; and that it 
appeared that "the lets the air teas phloffisliealed the more acid 
it wfl*;"* but that when the proportion of iuflammabk air was 
much greater, the standard being -j\, pure water was procured. 
But he says that when inflammable and eommon air are used, the 
" condensed liquor is not aeid." 

Now, upoa examining Dr. Priestley's experiments, (Doctrine 
of Water Refuted, pp. 47-30), we find bim allnding to an ob- 
serfation of Dr. Maclean's, of the extensive scale aud superior 
accuracy of the French eiperiraeuta, with regard to the water 
produced, andqf its purity ; when Dr. Priestley exclaims, " When 
I can produce but a few drops of a strong acid, and as often as 
I please, from the very same materials from which I am told I 
ought to get only pure mater, what is it to me whether they pro- 
duce gallons ?" He then adds, that while the greatest attention 
was paid by him to the glasses, and that his gases, he is sure, 
were purer than any the French chemists had made, " I got 
drops of a stronger acid than can be procured by air, less 
PURE." In a subsequent passage, he says, " From the *iiM;)/i- 
city of my apparatus no other subttanees can possibly mix with 
the airs ; and then I explode the v?hole at once by an electric 
spark. After this, I ]ireaently find the result by examining the 
liquor that is drained from the vessel. Though I have not 
gaUonaofthis liquor, I have some ounces, which no anti-phlo- 
' "Less pUogisticated," meaoi, the greater the propDrtiDD ofoxjgeii. 
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If they are elements, whence comes the inflam- 
mable matter and the light ? Is it not conjoined 
with one or other of the gases ? Is it not, then, a 
necessary consequence, that to one or other, or both 
of those gaseous matters, is combined an inflam- 

gistian would care to drink. Will Dr. Maclean," he adds, ^' say 
that my process is less accurate than that of the French chemist, 
because it can be finished in less than Jive minutes^ and theirs 
requires the assiduous attention of some days ? I can procure 
water free from acidity y as well as they can,'* he says ; " but 
then the air is impure^'* i, e. contains less oxygen. 

Now it is to he remarked that yon have here two of the ablest 
chemists^ whose probity will not be for a moment questioned, 
asserting that not pure but acid water results from the combus- 
tion of the gases in the proportions in which it is insisted by the 
French chemists that pure water is produced. So, again, we 
find Monge to say distinctly, that the water has an empyreumatie 
taste that water gains in distillation. So much for pure water ! 
—See Watt's Corresp.p. 213. 

Now, when we find that metals will yield to the water a phlo- 
gistic matter, and we see therefore the greatest probability that 
hydrogen is a compound of such phlogiston and water, it follows, 
that when this hydrogen is exploded in oxygen gas, it necessarily 
renders up its water, which then absorbs the oxygen. It is then 
evident, that as oxygen is allowed by Lavoisier to be the gene- 
rator of acidity, the water must be more or less acid, according 
to the quantity of oxygen used in the operation. Is not this in 
accordance with what Cavendish and Priestley say— -that the 
water is always acid with a certain quantity of oxygen, but not 
so with common air ? 

The arguments I have adduced appear to me so invincible, that 
I have declined introducing this, though a strong objection, in 
the body of the work, at the same time that it might be consi- 
dered inexcusable to omit it altogether. 



mable principle, and that such is their state before 
they are ignited? Can this indammable principle 
be fairly attributed to both the gases ? Certainly 
not, as one of them, oxygen, is not inflammable, 
tbougb improperly called a supporter of combustion. 
The inflammable principle must therefore be com- 
bined with tbe other gaseous matter, viz. the hy- 
drogen, and which is found and admitted to be a 
highly indammable matter, and therefore called by 
Lavoisier and Monge, " le principe inflammable 
aqueux." This being indisputable, to which gas 
must be attributed the abundance of heat and light 
which escaped through the pores of the vessel at 
the time of the deflagration of these gases ? Clearly, 
to the hydrogen. Then this same hydrogen being 
a substance or matter combined with an inflammable 
principle, parts with this inflammable principle in 
tbe operation in which water is produced. What 
right is there then for saying, in the first place, that 
water is the combination of the two gases, when non 
constat, but that the inSammable principle might 
have been combined with the very water which you 
pretend to have formed, and which has now lost its 
inflammable principle ? And, in tbe second place, 
when tbe matter so left, viz. the water, is, at all 
events, only the resultof tbe combination of the two 
gases after the inflammable principle has departed 
from them, what possible right can there be for 
saying that tbe water so left is the " heservoir oi' 
COMBUSTIBLES," as I^avoisicr calls it ? 
Q -2 




« 
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But the wise disciples of Lavoisier will say. 
This difficulty is removed hy our other experi- 
ment, in which we decompose water, as we there 
reproduce the hydrogen, which proves that the in- 
flammable principle must be derived from the 
water." 

Short-sighted philosophers* 

'' BevaDt toujoors et ne pensant point!"* 

Why, in order to decompose the water (as you call 
it), and obtain again this hydrogen, are you not 
obliged to call in aid an inflammable substance, viz. 
either a metal or pure electricity ? Can you get 
your inflammable, hydrogen without it, as Mr. Grove 
imagined, and as the golden medal would infer ? 

The foregoing six paragraphs are alone sufficient 
to send this impotent theory to '* its last account,'' 
so manifest are its irredeemable sins. 

I will now venture to ask ** the Committee of 
Chemistry," of the Royal Society, not whether they 
continue to believe in the " decomposition of water,*' 
but whether they can conscientiously justify them- 
selves for having given credence to a theory so 
capable of being overthrown by a process consisting 
of a few days reading, a little examination, and a 
moderate portion of common sense. 

"RISU SOLVUNTUR TABULA!'* 

That in any enlightened era, under any circum- 
stances, a theory so improbable, supported by hypo- 

* Rousseaa. 
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theses so irrational, should have survived three- 
fourths of a century, and after that long period for 
discussion, examination, and reflection, should have 
received the golemn sanction of the Royal Society, 
are matters which must cast a deep shade on our 
modern philosophers,* and prove the wonder and 
amazement of succeeding ages I 

"We grieved, we bled, tee never blushed be/ore !" 



I cannot conclude this part of my Tract without 
recording a most remarkable circumstance, namely, 
that notwithstanding both Cavendish and Watt were 
of opinion that the "inflammable air" fhydrogen) 
was composed of a small quantity ofwalerf and muck 
*' phlogiston," or '* elementary heat," (an opinion 
which they each reiterated again and again in their 

* It will be said that I am not justified in passiug this sweep- 
ing censure upon "philosophers" generally, and tfaat instead of 
using the generic term, I ought to have confined myself to the 
class of chemical phl-'osophers. Bnt when 1 see divines, Hstro- 
nomers, literary men, legislators, legists, physicians, &c. (all 
of them menpreemireot in their reapeetitre calliogs) enter the 
arena of discussion for the purpose of awarding the pnlm of 
victory to the discoverer of this notable theory, am 1 not bound 
to helitve that these celebrities would not have eierted so en- 
thusiastically their intellectual powers to do justice to a discovery 
of the Trtitb and merit whereof they had not previously 
inquired and felt themsehes fully sntiefied ? 

f This small quantity of water contained in the hydrogen 
accounts for the little water produced by Cavendish's and 
Lavoisier's process, as we have seen how few are the grains of 
water obtained from enormous quantities uf the gases. 





writings, and which even formed the subject of the 
last communication of Cavendish relating to hy- 
drogen gas) it never once occurred to either of them 
that on the comhustion of the hydrofjen and oxygen 
gases, the former gas might be decomposed, and 
that the elementary heat which escaped might have 
left its watery base behind, and which would then 
necessarily absorb the oxygen, and thus form the 
acidulated water found in the vessel at the end of the 
process, instead of concluding, as they did, that the 
gases had M/ii/et/ to form the water; an inference 
which was negatived, first by the explosion, which 
ensues upon the combustion of the gases, and which 
denotes a separation of molecules ; and 2ndly, from 
the escape of the phlogistic matter accompanied with 
heat and light, and which was confirmatory of such 
separation. I think it must be admitted that this 
oversight is not the least extraordinary feature in 
connexion with this delusive theory. Our ancient 
philosophers would have exclaimed, " Qui vult 

DECEPI, DECIPIATDR." 

A contrary, but equally fatal misconception, 
seized upon Sir Humphry Davy when be con- 
cluded that his current of electric or galvanic fluid 
had decomposed the alkaline matters, soda and 
potash, instead of the fact that he had united this 
phlogistic matter to the alkaline bases, and thus 
formed bis two fleeting metals, " sodium and 
potassium," But how extremely improbable it 
was that these transitory metals should be the bases 



of alcalis, seeing that they became decomposed with 
the first drop of water, while the alcalis have such 
an affinity for that element that they seize it with 
avidity from the atmosphero. 

Again, what evidence was there of the fiery de- 
composition of these metals in the alcalis, and which 
must have taken place if they had formed the basis 
of those matters. 

It is then but too manifest that we have com- 
mitted egregious blunders — that our scienti6c sins 
have been many and great ; but whether attributable 
to our want of sense, or the non-exercise of it, is an 
enigma I shall not stop to inquire into. One thing 
is however certain, viz. that there can be no signal 
folly without an appropriate expiation. Thus then 
pronounces Retributive Justice. " You must re- 
commence your chemical studies, and as a pre- 
liminary step, apply Chemist Scheele's 'fiery 
commotion* to all chemical books which bare 
appeared since the days of Lavoisier, taking especial 
care to include his famous * Memoirs' in such con- 
flagration : and let Mr, Brande and Dr. Faraday see 
to the prompt execution of this my decree I" 

SIC VOLO, SIC JUBEO!!! 
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COOLING PROPERTY OF HYDROGEN. 



" Felix qui potuit rerum cognofcere eausoB 



ft 



Mr. Professor Grove (the Author of the memorable 
paper upon water), at the meeting of the ^* British Asso- 
ciation for the advancement of Science/' at Swansea, in 
August, 1848 (some months after the publication of the 
first edition of the present tract), surpassed Lavoisier him- 
self, by the communication of a paper on the peculiar 
cooling property of Hydrogen gas in respect of metals ; and 
which the Professor illustrated by shewing that a coil of 
metallic wire ignited by means of a current of electric or 
galvanic fluid, lost its heat upon being immersed in that 
gas. 

This paper, (under the auspices, no doubt^ of Dr. 
Faraday, who must have been in exstacies at the discovery 
of the natural connexion which was found to exist between 
water and hydrogen gas^ in consequence of the latter's 
refrigerating qualities,) would be no doubt transmitted 
without delay to the Royal Society by the Professor, whose 
mind^ it may be conceived, would be beaming with delight 
with the anticipation of another golden medal. 

Dr. Johnson has said *« who forsakes the probable, may 
easily find the marvellous .'' It might, however, have been 
expected that a distinguished Professor who was or had been 
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a Member of the Coancil of the Royal Society, before he 
announced so unexpected and astounding a discovery^ would 
have paused a little, in order to examine more attentiyely 
the experiment, and see whether it would not admit of 
some more rational conclusion ; and, had he so done, and 
the prevailing love of mystery and paradox bad not got 
the better of the Professor's judgment, he would possibly 
have hit upon the true solution, and which is as follows.* 

A metallic wire when it receives a strong current of elec- 
tricity from the voltaic battery, is ignited in consequence 
of the accumulation and commotion of this phlogistic mat- 
ter at the extremity of the wire where it is making an efibrt 
to pass off, and which the atmosphere that surrounds the 
wire does not assist, as it is a bad conductor of electricity : 
but hydrogen gas is, on the contrary, a good conductor, 
and consequently when the wire thus ignited, is plunged 
into hydrogen gas, the latter instantly conducts or abstracts 
the electric fluid from every portion of the wire, and the 
cause of the h^at being thus removed, the necessary result 
is the cooling of the wire as shewn in Mr. Grove's ex- 
periment. 

Chemists of all climes have been most censurably neg- 
lectful with regard to hydrogen gas. Notwithstanding its 
discoverer, Mr. Cavendish, stated that from his experiments 
he believed it to be a compound of phlogiston and water, 
and that both Dr. Priestley and Watt, from their experi- 
ments, perfectly agreed with him in that opinion, che- 
mists have neither investigated the experiments of these 
philosophers, nor examined the matter themselves, but 
have preferred at once the adoption of an opinion the very 
acme of absurdity ; or to use the mildest phrase, the highest 
of all improbabilities^ yf\z,^ that a '^phlogistic matter,*' — 
"elementary heat," — which the ^* inflammable air" was 

* See note, p« 107. 
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fittd id be, or aBowed to contain, could be converted into, 
or become water. 

Our ancient critics in such a case would certainly have 
applied the old proVerb, 

" Qui thioM Tult perdere priiu demenUt" 



HEAT AND COMBUSTION. 

" Ignis ubigue latetf naiuram an^lecHtur omnatti 
Cuncta parit, renovat, dwidit, unit, alii J* 

See Lord Broagham's life of Yoltitirek 



It may, perhaps, be hot without advantage to chemistry, 
to communicate iny ideas upon the above two subjects ad 
they present themselves to my mind after ati attentiv6f ex- 
amination of existing experiments^ and the doctrine founded 
upon them* 

I have no new experiments to offer. I have already said 
in my former tracts, that / never made any either in che^ 
tnUtry or electricity. This admissioti has drawik upon me 
a coarse philippic /rom a professional saoe/ and the awful 
charge of ** ignorantia crassa, ^c, ^c. /'* and to which I 
must be allowed to reply, that it may jpossibly be found 
more beneficial to science that we should understand exit- 
ing experiments ere ** we fly to others that we know not of/* 
I have the consolation, too, of not being singukf in l^ii 
opinion^ as it was expressed by a very acute^ though not an 

* It is the old maxim, ** Audaeter ealumniart temper aiiguid h^tret,'* and 
becomes " wise men ** in their parsuit of tmfli. 



infallible philosopher, some sixty years ago ; and if it were 
a pertineut one at that period, it will be hardly thought less 
80 at the present time.* 

In speaking of combustion, I adopt Dr. Thomas Thom- 
son's definition. Viz. " a total change in the nature of com- 
bustible bodies, accompHnied by the copious emission of 
heat and light." The Dr. blames Lavoisier and his follow- 
ers, for calling the unioji of a body with oxygen, combustion, 
as that often happens, he says, without any estrication of 
heat and light. He also observes, " that Lavoisier's system 
of combustion did not satisfactorily account for heat and 
light ecohed during combiution ; and that these phenomena 
were in a great measure overlooked hy him " — he might in- 
deed have added, intentionally overlooked, as not being 
explicable upon his theory. 

The union of oxygen with a body, without the extrication 
of heat and light (says Dr. Thomson),|i3 very different from 
its union when accompanied by it, both in the phenomena 
and the product, 

Lavoisier, he adds, accounted for heat and light, by 
saying, " that they were combined with the oxygen gas, and 
were separated from it when the combustion took place. 



■ See the DedicatJon to thJa Tract, and the notes Chemto. 

Ir MEN OF BCIKKCB, who porsoe the stadf of cliemiatrjr and natural phi- 
losophy pnifeinonally, eiperimented for the purpoaa of dereloping any pre- 
conctived prioeiple or notion derived trom their rasdiiig or obserntion, their 
eiperiments would be better analysed and anderstood. Inateud of this, a 
precocioufi love of distinction too often converta them into scieotifio gnmeslera, 
and they merely daah from experiment to experiment in search of a tacky hit. 
The consequence of this is, that many n valuable eiperiment is passed oier 
nncomprebended, whilst the only gain to society is the occasional discovery of 
some amusing eiperiment in electricity, optics, &r. which, when the blaze of 
its singuliuity has had its hour, unks into intigiuficance, and is no more re- 
membered. Tliia seems to me a very minor, if not worthless celebrity, 
founded upon the mere " shreds and patches" of Kieoc*. — See tJie Sod Dots 
to the " Dedication," anlea. 
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token the oxygen, ceasing to be in its gaseous state^ united 
itself to the combustible body."* But what experiment, I 
ask, ever proved that heat and light are combined with 
oxygen, to justify Lavoisier in making the statement? 

But when Lavoisier talks about the oxygen ceasing to be 
in the gaseous state, he assumes that the oxygen is some 
matter chemically combined with a phlogistic matter which 
renders it gaseous ; in which case oxygen gas cannot be an 
element, as we know that external or ordinary heat, though 
it will produce a vapour, cannot produce a gas, which re- 
mains permanently in a gaseous state, and does not depend, 
like the vapour, upon external heat for its support. 

The whole hypothesis is, then, a gratuitous assumption. 

Now I think I have shewn to those who are open to con- 
viction — 

1st. That metals contain a phlogistic matter ; and that 
this same matter is common to all combustible bodies, 
whether solid or fluid ; and that it is the combination of 
bodies with this phlogistic matter which constitutes their 
combustibility. 

2ndly. I have also shewn that hydrogen gas will recon- 
struct metals from their calces, and give to the latter the 
metallic lustre and other properties of a metal ; and that 
the same effect will be produced by electric sparks, or an 
electric current; and from which circumstance it neces- 
sarily follows, that hydrogen and the electric fluid contain 
the same phlogistic principle. f 

* Thomson's Elem. of Chem. 5th edit. vol. 1, p. 141. Lord Brougham 
in his life of LaYoisier, says, his theory consists in supposing that all com. 
bustion like all calcination, is produced by the union of oxygen with the body 
burnt or calcined ; and that the gas, which in calcination only gives out its 
heat and light slowly and imperceptibly, (unless when this operation is per- 
formed very rapidly y) in combustion gives out that heat quickly and sensibly. 

t Watt, says Dr. Black, made it appear probable that metals owe their 
malleability and ductility to latent heat. — Watt's Cor. p. 154. But Sir H. 



Now it ia established, that when hydrogen and oi^gen 
gas are mixed in a close ressel, and fired by the addition of 
external heat ; i. e., either by means of an electric spark, a 
burning taper, &c. a violent explosion ia the consequence, 
accompanied with a very considerable evolution of heat. 
It may be here remarked, that in all cases of com- 
bustion where heat and light are produced, extraneous heat 
has been invariably applied to the combustible substance, 
the oxygen of the atmosphere not being sufficient to pro- 
duce such phenomena without the aid of excitation, and 
which such additional heat effects. 

I observe that Scheele^ who bad paid much attention to 
this subject, says, " to every combustible body a certain 
quantity of heat must be communicated, ia order to set it in 
a fiery commotion"* The same thing occurs in the calci- 
nation of metals, an increase of heat being necessary to 
assist the oxygen in overcoming and driving away the 
phlogistic matter contained in them, before the oxygen will 
be imbibed. Lavoisier and Meusnier say, "in fact, the 
calcinable metals, in like manner with the combustibles, do 
not become sensibly alterable bff oxygen, but by the aid of a 
high temperature ."-^ 

It therefore follows that three things are necessary to 
produce combustion with heat and light, viz. a combustible 
body, oxygen, and a certain degree of additional heat. 

Now, it ia said by Lavoisier, and it is the universal belief 
of chemists without exception, that when the hydrogen and 
oxygen gases are thus deflagrated, they unite chemically,X 

Dkry, uid before bim, Beccuia, h&iproved that the electric fluid revived the 
metal in all its lostre. 

' Sdieele on Air snd Fire, p. 111. 

t See theii Memoir, Watl'i Cotresp.p. 154. 

t It is to this error that maj be attributed the mieconception about Che 
decompontioD of water. In fact, these gaats do nal unifp, and never will 
naite under bdj circunuCaoccs, u thej ore irreconcilabl)' oppoceut priacipki. 
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and that it is by this chemical combination that heat^ light, 
and water are produced ; the lieat and lights be it remem- 
bered, escaping^ and leaving only the water behind. This 
Jieat and light Lavoisier attributes to the oxygen, as we have 
aeen ; but why he did so, ei^cept to throw a mystery about 
bis theory, it is dif&Qult to imagine. The bydrpgeu v?as 
indisputably proved to be an inflammable body 3 and wl^ch 
lie himself always asserted ; why, then, not have attributed 
to this matter the light and heat, instead of attaching it to 
the oxygen, of which there was no evidence whatever , of its 
being an inflammable substance ? 

Now^ this affinity between the hydrogen an4 the oxygen, 
and which is the very basis of the water theory^ I have not 
been able to discover from any one experiment. On the 
contrary, it appears to me that they are substances which 
never in any case chemically unite, and thftt when any 
attempt is made to conjoin them (as by heat or electricity) 
the result is a decomposition of the hydrogen, when its 
phlogistic base escapes^ and its watery base remains which 
absorbs the whole or greatest part of the oxygen; the 
amount of such absorption depending (of course) upon the/ 
quantity present of the latter gas. 

It seems to me that the whole doctrine of combustion is 
contained in that simple operation, the deflagration of 
hydrogen, in oxygen gas, when the phlogistic principle or 
electric matter is liberated and escapes** 

The exploHoHf which was so strangely taken as a proof of fraternity or union, 
is the mere separation of the electric matter from the water with which it was 
previously combined. 

* If Ovid, when he says '* caret ignibuf (Biker,** discriminated between 
common air and oxygen, we might note him down as a great chemist. — 
Metam. lib. xi. v. 520. 

With regard to light, its greater or less brilliancy may be owing to the 
nature of the body with which the phlogistic matter is united, and whldb, 
being decomposed at the time the phlogiston escapes, the latter, in rapidly 




That hydrogen and oxygea never exist ia combicatioii, 
appears, I think, distinctly, on an attentive investigation of 
the experiments. For instance, take the metallic calces, 
and you find that the earthy base has an equal affinity for 
both the gases, but that it unites with each singly, and 
never together ; that when the one gas enters the base, the 
other invariably quits it. We see that when the metal is 
in its perfect state, i. e. when the earthy base contains the 
phlogistic matter, and that by artificial means you deprive 
it of tbat matter, the earth then unites immediately with 
the oxygen, and forms the calx or oxide: and that when 
you afterwards drive away the oxygen, the earth will imme- 
diately unite with the phlogistic principle of the hydrogen, 
and restore the metal ; but that these two gases never 
combine at the same time with the earth. 

Mr. Watt, in speaking of the supposed attraction which 
exists between hydrogen and oxygen, says, " but in order 
to unite them Ihe ivflammahle air must he made red hot, or 
nearly so ; hut why this attraction does not take place (he 
adds) to the same degree in the common temperature of the 
atmosphere is a question I am not able to solve." He also 
says, " thai it is well known that these two airs mill remain 
for years in a closed vessel, at the common heat of the atmo- 
sphere, without suffering any change ; the mixture being at 



passing off, mil; carry with it tome imperceptibly minute puticles in a «la[B 
of ignition. To theaa insisible particles wo raay, therefore, be indebted for a 
civid light. I think this the moni probable, as we And that although the 
heat produced by thecombuatjonof hj^lrogea is intense, yet the light is barely 
perceptible, and which ariaee, I would say, &om the base of the phlogiston in 
this case being water, and therefore contributing no sparks. 

This hypothesis is supported by another remarkable drcnmstance, viz., that 
the " colour tf Ihe light depends in oil rases (says Dr. Thomaon) upon the 
nature of the combuadble boily ;" and nhich protea that a canneiioii most 
eiiaC between the phlogiston and ita baae after the former haa escaped, or be- 
come liberated. See also Singer's Ekm. of Elect, p. 91. 
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the expiration of that time as eapabk of deflagratUm as 
when first shot ap.^ 

This aU seems confirmatorj of their not oniting; and I 
can find no anequiyocal instance of anj diemical onioo of 
the two gases; hut qmte thereverwe* 

Thej seem to me to be akt agonistic panfcipi^ss^ and 
to separate with Tiolenoe when anj means are used to cause 
their union with the same base. 

In taking this view of the subject, and whidi I think aU 
the eiperiments support, I find that combustion is nothing 
more than the phlogulic matter quitting the body with 
which it was combined ; and that the vivacity of the com- 
bustion, and of its bring accompanied with great heat and 
light, is wholly caused by the quantity of phlogistic matter 
evolved, and the rapidity with whidi it quits its base ; and 
that the intensity of these phenomena (heat and light) are 
regulated by that circumstanccf 

There is another proof of hydrogen and oxygen not 
uniting, viz., that the former must have left the combustible 
body before the latter will unite with it. It is for this 
reason that when a body b saturated with oxygen it is no. 
longer combustible, as the saturation of the latter gas 
shews that all the phlogistic matter has quitted the body4 
This construction is in accord with our intelligence^ and 
the mind feels satisfied with it ; whereas the doctrine of 
Lavoisier, which makes the combustibility to depend upon 

* Watt's Corresp. p. 83. These airs, therefore, (as Watt calls them) 
require to be excited by extraneous or ordinary heat, before the water of the 
hydrogen gas wiU part with its electric base^ on parting with which it wiU 
imbibe the oxygen, and become add. 

t See, as to Light, note pp. 110, 111. 

X This agrees with Stahl's ideas, who says, ** All combustibles contain 
phlogiston, and combustion is the separation and diuy^aiion of this principle ; 
heat and light being properties of phlogiston/' — ^Thomson's Chem. Essays, 
5th Edit. ToL I. p. 135. 



the oxygen, and afterwards accounts for a body being no 
longer combustible by Us being saturated irifh the very 
matter which caused its inflammability, seems to me to be 
anything buL satisfactory, if not absolutely inconsistent. 
Sir H. Davy was not able to malte any advance in the 
doctrine of combustion. He could not reconcile himself lo 
Lavoisier's theory, but could offer nothing better in its 
place, than motion. 

Dr. Thomas Thomson, indeed, distinctly admits that this 
theory of Lavoisier's only applies to the oxygen when in a 
gaseous slate ; but that, when both the supporter and the 
combustible are found in a solid state, as in the materials 
composing gunpowder, it is wholly inapplicable. The prin- 
ciple of Lavoisier is, that when a body is united to oxygen, 
combustion cannot exist, because in such body combustion 
has already taken place. Now, says Dr. Thomson, gun- 
powder (which, when kindled, burns with great rapidity in 
close vessels, or under an exhausted receiver), is composed 
of nitre, charcoal, and sulphur; the two last being com- 
bustibles; whilst the first is the f).i:yf/e>j, nitre being com- 
posed of nitric acid and potash. But here the oxygen (says 
Thomson) is not only already combined with azote, but 
forms a component part of a solid; yet a great quantity 
of caloric and light is emitted during the combustion, and 
almost the whole product of the combustion is in the state 
of gas. This appears, he says, doubly inconsistent with the 
theory, for the caloric and light must be supposed to be 
emitted from a solid body during its conversioji into gas, 
which ought to want more caloric and light for its existence 
in its gaseous state than the solid itself contained.* 

The theory, then, is evidently insupportable ; but I am 
still quite at a loss to conjecture upon what grounds these 
chemists have pretended to establish the strong affinity 
* BlemeDti of Cbem. tol. 1. p. W2. 
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whicli they inBist exists between the hydrogen and oxygen 
gases ; and wh|ch doctrine seems to have been universally 
admitted. 

On the explosion of the two gases, we find the heat and 
light to escape^ accompanied with such an expansion of the 
gaseous matters as to require a glass vessel of half an inoli 
in thickness to resist the shock I* 

Is this enormous expansion, I would ask^ any proof of a 
chemical combination or condensation of the gases into a 
liquid state ? 

When this same experiment, or a similar one, is made 
by introducing the hydrogen or oxygen gases into a strong 
glass tube, closed at one end^ and shutting the other with a 
cork, through which an electric spark is passed, and which 
Is succeeded by a loud detonation^ the expulsion of the cork 
takes place with great violence. Is diere here, again, any 
reason for concluding that a combination of the gases has 
been effected ? ^ 

When the explosion of gunpowder takes place with the 
evolution of these two gases^ is there any ground for in- 
ferring their union ? Is there not, on the contrary, the most 
decisive evidence of their separation ? 

Mr. James Watt found that the dilatation o{ atesan by 
heat might be carried to 18,000 times the original hdhof' 
the water without any sign of decomposition.^ Now, do 
we infer from this state of vapour, a combiqation or conden-- 
sation of the particles of water? On what principle^ then^ 
has it been dogmatically assumed, that after the explosion 
of these gases they unite and condense into a liquid state ? 
We know y further, that hydrogen ga^ cannot be condensed 
into a liquid by any possible pressure ; that has been tried 

* Singer's Elem. of Elect, p. 192. 

t See Thomson's El. Chem. vol. L p. 180. 
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in vain.* Indeed* the very notion of compressing an 
igneous principle is ridiculous. 

All the experiments that I have met with, appear to me 
to prove indUputably that hydrogen (or rather phlogiston) 
and oxygen are altogether opposite principles, and are 
intended to produce opposite results, and that they cannot 
by their nature unite, but must invariably remain separate 
from, and independent of each other. 

Now, as the electric fluid either is, or contains the same 
phlogistic principle which exists in hydrogen, and as com- 
bustion is the separation of this phlogistic matter, with more 
or less velocity, from the body with which it is united, it 
follows that the electric matter, or the phlogistic principle 
which it contains, is the cause of heat. It is also clear that 
this phlogistic matter (aud which accords with Dr. Black's 
QactTineot latent heat\), lies dormant in the body with which 
it is united until it meets with its antagonistic pri}iciple, 
and that the two gases ure excited, or put in commotion, by 
an electric spark, or burning taper, &c. tchen the phlogistic 
principle rushes from its base, and the latter unites with the 
osygen, which takes the former's place. 

When the combustible is a compound of two substances 
only, as in metals, the osygen combines wholly with the 
earth, and then becomes necessarily an incombustible 
body.X 

There is, however, another experiment besides that of 
the metals, which appears to me to prove conclusively that 
hydrogen and oiyger) gases have no affinity for each other, 

■ Thomson on Li^t uid Heat, p. 205. 

t Watt round He latent htat in ittam to be enomota. and this accODnti 
for tiieta^qvailitgrifeltctricilyiBlUcfuteamffivttoHtJnma metallic baihr. 

—See ThomHiB on Light and Heat, p. 200. 

t liTOisier, m his Eiperimenta on Phoaphonis and Sulphur, shews that, 

when biUTiing, Ihey alisorb oijgen, i.e. otygea supplies the place of the 

er which, at tli« tame time, quite Qa*«e snbitaoca 
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amddo moi ekemncalbf wnie; mud vluchis that of dieeoiii- 
bostioD of the ciiamond. 

The ffiamond, for iostanoe, b soBpeaoAoA in m dosed ^ass 
▼essd filled vidi oxygen gas» when, eitim' hj snfficimtly 
elevating the temperature, or by passing into die matter 
the electric qnik, oombnstioD of the diamond takes place, 
and wfaidi finally is whofly deco mp o s ed. 

The diamond, as Sr Isaac Newtonpredicbedof it, is the 
sMsf amdmUSUt body known. It necessarily then contains 
the greatest quantity of phlogistic matter, lliis phhig^stic 
matter is united to pore carbon ; diese two matters coo- 
stituting, as it is admitted, the soktance called a <fiamond. 

Now, upon firing the dBamond in oxygen gas, what is the 
result ? First, the phlogistic matter with its heat and li^t 
escape firom the Tessd wludi cannot contain it; sndi heat 
and fight continuing as long as any phlogiston passes n^ndly 
off, or, in other wmds, until the whole diamond is consumed. 

No 9oUd readual matter is found in the ressel at the 
termination of the combustion, but wttrdfearhomeacidgas* 

Now, I say, that as the viofeof the matters in the vessd 
consisted of caibon, oxygen and a phlogistic matt»* (and 
which chemists say is the hydrogen), if such an affinity as is 
pretended had existed between the hydrogen and the 
o xygen^ they must have united and formed water instead 
of carbonic acid gas according to the theory.^ 

It is evident, howeyer, that suck pUoffiUic WMtUrqidUed 
the nose, and that it must have been pure phlogiston which 
was combined with the carbon, and not kgdrogenj as no 
water is left behind, none being found in the vessel. You 
hare, then, in this experiment all the elements of combus- 
tion, viz. a combustible body composed of caibon and the 
phlogiston, and you have the oxygen, and by bringing to 

* With legvd to tiie s^poood affiaity o£ ozygoi Hor cwboii* SM pass 78. 



these matters the additional heat necessary to put them (as 
Scheele says) in " fiery commotion,'' you effect a combus- 
tion, when the phlogistic matter flies off, yielding its place 
to the oxygen, and in passing off in sufficient quantity and 
rapidity, is accompanied with intense heat and light. 

The diamond, though possessing this large share of phlo- 
gistic matter, gives no indication of heat by the thermo- 
meter, such heat (as Dr. Black says) being latent, and 
requiring to be excited or set in motion by means of its 
opposing element, oxygen, and the aid of superadded 
electricity, or of e;itemal ordinary heat. 

That this phlogistic matter does not in its ordinary state 
possess the power of communicating heat by mere contact^ 
is, I think, made evident by passing an electric spark on to, 
or taking it from the living body, or even by giving the 
shock ; neither of which produces such a sensation. To 
produce such an effect, it seems necessary that the phlo- 
giston should be concentrated in, or combined with some 
substance, and that it should be liberated therefrom by 
being put into the fiery commotion already noticed. 

In metals that oxydate in the open air, and from which 
the phlogistic matter must consequently escape, no sensible 
heat, and still less what is ordinarily understood by the 
word combustion, is discovered; nor is light manifested in 
such operation. 

It should therefore appear that the phlogistic matter 
must pass off with continued velocity (and which is the result 
of the commotion caused by the aid of oxygen and extra- 
neous or ordinary fire) to produce heat; and witli still 
greater rapidity and quantity to produce light.* With 

* This Honlil Mem to colnctJc nitli the iloctrine, that bent and ligbt are 
modifications of the «ama matter, which is OTpable of giving or ustumiug 
either modifiraCion <BayB Dr. Tlioaias Thomion) 4y meatu nal kiavn.— 
Eleu. of Chem. 5 Edit. 1 vol. p. 133. Ses note u to vind light, ante p. 110. 
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respect to the existence of light in a phosphoresce at slate, 
it is not necessary to discuss that question here, as it 
seems not to be connected with the subject of combua- 
tion. 

There exists auother proof of the waiit of that affinity, 
which it is insisted exists between hydrogen and oxygen, 
and that is that Sir H. Davy found that " when one volume 
of oxygen and two of hydrogen are mixed with other gases, 
they lose the quality of exploding ,-" a circumstance not 
explicable on the supposition of any such affinity.' 

I think, therefore, it is evident that the hydrogen (or 
rather phlogiston) and oxygen are with respect to each other, 
incompatible substances ; aod also that certain bodies receite 
with indifference either of these matters ; the rule being, 
that when the one element quits, the other takes possession ; 
hut that they never co-exist in the same body- 
la concluding these crude observations upon combustion, 
I would suggest whether this displacement of hydrogen for 
oxygen, and vice versa, which we find to take place with 
the metallic earths, does not arise from the preponderance 
in quantity of the displacing element ? For instance, that 
when the oxygen and hydrogen are put into "fiery com- 
motion," (as Scheele says), whether the circumstance of tha 
one or the other uniting with the metallic earth does not 
depend upon which of tho two eleraentst is present in the 
greatest qvantity? 

Dr. Priestley and his contemporaries knew very little 
of electricity, and it is only since his time that an indistinct 
notion has sometimes been entertained of its being tho 
principle of lutent heat. Thus we find that Berzelius was 
disposed to found a theory of combustion upon the existence 

• See Watt's Correspond. Appenda, p. 77, wLcre Mr. James Watt mak«» 
t I 4eo tks ward " slrinent," lo bydrugen for convenience ot^y. 




of tv>o electricities.' Sir H. Davy seemtd also to hold 
that chemical affinity was identical with electrical attrac- 
tions ; and that bodies which unite chemically are differently 
electrified. 

These unsettled notions of the agency of electricity were 
carried much further by Dr. Wollaston, who attributed to 
the oxidation of metals, the evolution of electricity, and 
the extrication of the hydrogen from water to tlie same 
matter ; Dr. Thomas Thomson too, in speaking of the pro- 
duction of fire by the friction of two pieces of dry wood. 
says that the caloric evolved in this case is not due to the 
combination of oxygen (and in proof whereof he gives an 
experiment of the Genevese professor Pictet}, jior/rcvm any 
other discoverable cause; and the Doctor then intimates, 
that it may possibly be traced to eleetricitif, which he adds, 
fuses the most refractory metals, and seta fire to combustible 
bodies, obeiously {he remarks) proving that electricity evolves 
both heat and light. 

It appears most singular that after these near approaches 
to Truth, no one should have advanced a few steps further 
and have saluted (respectfully) the coy maiden herself — 
that it should never have occurred to any one of these phi- 
losopberst that the phlogistic principle or latent heat, and 
the electric spark were identified ; that they were nothing 

• Ibaveibewnin thiaaQdnijfonnerfriictlhBt hooe(M(riei(iM<lo note.rUt. 
I hBTs Ulan shevn that the electric fluid nod tbe magnetic fluid (a modiflcatloD 
SB it ebonld seem of the former) eonlinuallj/ trBvenie our glotw ia > nortberu 
direction, wid which gives ths appearsiuas of poloritj or attmctlTe poner to 
the neeiUe Uj cartyiag it laecliBiiicBllf ia that directioD ; and nhii'li theory 
accounts for all the different phenomena whieJi have been hitherto attributed 
to eome occult or mjsteriooB attiactloa betireen the needle and the North 
Pole, one of the many obanrditiM that we haye from time to time adopted. 

t " Though reading," sayi Lord Bolingbroke, " makes a scbolar. yet every 
acholnr is not a philosopher, nor eycry philoioplier a wise man." — C'ooke'a 
Memoin of Lord Bolingbroke, vol. 2. p. 195. Lord Bolingbroke sbiiutd have 
given ox hta interpretation of a pbiloiophor. 
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different but in name. And yet how could this important 
fact be doubted, the moment it was established that the 
calces of metals, might be revived either by hydrogen gasy 
or by the electric spark ? 

Even if this could not dispel all doubt, was it not clear 
that the ductility and malleability of metak are due to latent 
heat ? Is it not notorious that it is to this cause that iron 
owes its different degrees of ductility? from the cast iron, 
wtien it is most brittle, and contdns the least quantity of 
latent heat, to the wrought iron, when it is most charged 
with that matter, and when it is found to be the most mal- 
leable ? Do we not oxidate the metals, and thereby liberate 
the electricity which we find, and make use of, in the galvanic 
battery ? Did not Watt ascertain the vast amount of latent 
heat which exists in steam ? and do we not find that when 
this matter enters the atmosphere and becomes condensed, 
that it parts with volumes of thb same latent heat ? And 
of what do we find this matter to consist ? of electricity in 
copious streams ! 

What, then, is this idle pretension of the non-existence 
of a phlogistic matter, when we find all nature to be 
teeming with it ? And yet, in defiance of experience and 
common-sense, we are wedded to a theory which is ex 
fadCf absurd, and which upon examination is not found to 
have one redeeming quality; a theory which makes it a 
chemical heresy to talk of phlogiston, while it is found to be 
one of the most essential of -elements. 

But this doctrine, like most absolute and exclusive creeds, 
owes its origin less to error than to vanity, and will un- 
doubtedly terminate, as it merits, in utter disgrace. 



It may not be inopportune lo conclude this part of i 
Tract with the following notice : — 

A SiMOPsis OF Lavoisier's System of Chemistry, 

INCLUDING TIIAT OF COMBCSTIOV, 

Lord Brougham (who always treats his subjects with d 
ability of a philosopher) in his Life of LaToi^ier, has well 
described this system, by stating that it was grounded on 
the subversion of the doctrine of Stahl, who taught that sub- 
stances when in combustion part with a phlogistic mailer, 
Lavoisier "in his important doctrine of calcination," (sayij 
Lord Brougham) " called by hira Oxidation, overthrew^ 
Stahl's doctrine, and shewed that metals do not pari withj 
anything in passing from the reguline (metallic) state; that J 
on the contrary, they absorb and fix oxygen gas. 'llioj 
importance of this blow," continues Lord BroughaouJ 
" induced him to follow it up 6t/ denying that combustion ti J 
a process which evolves any component partjrom bodies." 

Having thus given the outline of Lavoisier's system from J 
Lord Brougham, I will enter somewhat more fully into tha 1 
detail of what it consists, and shew wherein its fallacy lie 

Stahl, (but still more clearly, I think, Scheele), hadstat«dl 
that a metal was a compound of two things — an earth s 
generis, and a phlogistic matter; and as a metal is a coiQ'J 
bustible body, it followed that combustion was the result o 
putting the phlogistic matter in motion, and n:iaking it quit J 
the body with which it was united. That this phlogistic 
matter or elementary heat, was the electric fluid, had, hov>-\ 
ever, occurred to no one. Some time afterwards PadreJ 
Beccaria made known an experiment by which he distinctljj 
proved that electric matter would restore a metallic oxide 4 
to its reguline state; but he did not know that in bringing 
back the oxide to its metallic state, he had deoxidated* the 
' Prieistley proved this by lik experimouta, tbaugh it night be supposed that 
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earth and replaced the nygeQ by the electric matter ; the 
£Eict being, that oxidation is the state ot the earth when 
combined with oxygen, and the metallic state, when the 
same earth, instead of the oxygen, is united to the electric 
matter. 

The error of Laroirier (if he was really deceived, which 
is very questionable) lay in assuming that when the metal 
had become oxidated, it had merely imbibed oxygen, and 
without parting with any ^matter; and he enforced thb 
argument by shewing that the metal had increased in we^t. 
Now this, though indisputable evidence that the metal had 
united itself to some other matt^ which was ponderable, 
did not prove that the metal had not at the same time 
parted with some matter not ponderable. 

Now the electric or phlogistic matter which quits the 
metal when the oxygen enters, is precisely in this condition, 
as it is an imponderable substance. 

Combustion or calcination, then being the result of the 
electric or phlogistic matter's quitting the metal, it follows 
that the intensity of the combustion, or that state of it which 
is accompanied with sensible heat and light, must depend 
upon the quantity of phlogiston or electric matter evolved 
in a given time ; so that the process of combustion will 
admit of graduation from the most intense heat to one in- 
sensible or imperceptible. 

The fact of an electric matter existing in a metal admits 
of no dispute, as the revwijication of metals when in a state 
of oxidation by a stream of electric matter was established 
by Beccaria and Priestley (as I have already observed), and 
is also to be found in Sir Humphry Davy's experiments. 

Now when the revivification of a metal takes place in a 

complained of their (French Institute) interference daring his illness with the 
process of deoTygenation hy means qf galvanic action.** — Soe Lord Brcmgliam's 
Life of Sir Humphry Dsvy. 
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closed vessel) nothing is found in the vessel at the end of the 
process but the revived mela^ and pure oxygen, and which 
is demonstrative of the fact that the particular earth com- 
bined with the electric matter, constitutes the reguliue or 
metallic state: and that the earth will only imbibe the 
oxygen when this phlogistic matter quits it, and when it 
will then become an oxide. If oxygen then is the aolo cause 
of combustion (according to Lavoisier), that phenomenon 
ought to subsist as long as the oiygen remains united to 
the body. This, however, we know is not so, but ju»t the 
contrary, as an incombustible body, par excellence, is a body 
combined with oxygen. 

To get rid of this difficulty, — (which Lavoisier thought a 
little too much to be received by any class of chemists) he 
said that when a matter absorbed the oxygen combustion 
/tad taken place. Then let nie ask what is combustion upon 
this theorj ? It clearly does not consist in the oxygen, nor 
is it in the substance with which the oxygen is uoited, 
because Lavoisier »B.ys that the mbslaiice parts tcith notfiiag. 
Then combustion is necessarily made the result of motioBf 
OF the act of union between the substance and the oxyges.i 
But then ichy does motion require oxygen to produce coat- 
bustion ? 

Now this is the theory which so delights Lord Brougham, 
and draws from him the highest encomiums on the genius 
of Lavoisier. — " The overthrow of the phlogistic theory, and 
the happy generalization upon the combination of bodies 
(oxidation) make him regarded," says his Lordship, " as 
the first reformer of chemical science, and the principal 
founder of that magnificent fabric which now fills so 
ample a space in the eye of every student of nature."* 
Most strange that clever men should be so misled 



I 
I 



' Life of LavoiHiBt by Lord Broughmn. 
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It is pretty clear that Lavoisier^ like many other scientific 
men, was not over anxious about the fame of others, but 
extremely interested in his own, and finding that Stahl's 
celebrity rested on a theory, which^ though highly probable^ 
turned upon a principle (phlogiston or elementary heat) 
which could not then be exhibited in a concrete shape (and 
which matter he, Lavoisier, could make nothing of), be 
availed himself of his discovery that oxygen* united with 
metals in their calcination (oxidation), to set up a theory of 
which he might say he had got rid of phlogiston. This 
then is the ^ magnificent fabric/' which, as we have seen, 
falls upon the first assault, and proves to be as worthless an 
edifice as any philosopher could well build up. 

It is evident from the experiments of the two gases 
(oxygen and hydrogen) on metals, that a base which unites 
with the one gas has an eqtud affinity for the other. It is 
also to be collected, that the two gases are opponent prin- 
ciples — invariable antagonists, and that when one of the 
gases is united to a base, it cannot be removed but by the 
superior force of its antagonist, i,e. by an overpowering quan- 
tity of the opponent gas. It is in this way that a metal is 
first oxidated, and afterwards deoxidated. 

These noble elements. Phlogiston and Oxygen, (the former 
being the electric base of the hydrogen) must however be 
roused for the combat by the stimulus of external heat, 
wh^n victory most wisely declares herself in favour of the 
champion who appears in the field with the strongest force. 

* Oxygen was discovered by Priestley. 




A REVIEW 



%l.um TO Tn niscoTERT ov tsat reuarkabls dklosion 
"THE DECOMPOSITION OF WATER." 



" E taubria tantit clarum extollere Iwnen." 



Berthollet, and the other chemical philosophers who 
' made their report of the Examinatioti of Mr. Kirwan's 
Essays, say : — " One of the parts of the modem doctrine, 
the mo»t solidly established, is the formation, the decotnpo- 
Bition,and re-composition of water. Andkowcan wedoubt 
it, when we see that in buraiag together 15 grains of in- 
flammaltle air, and 85 of vital air, we obtain exactly 100 
grains of water, in which, by decomposition, we find again 
the same principles, and in the same proportions.* Jf toe 
doubt of a TBUTH established by experiments so simple 
and palpable, there would be nothing certain in natural 
philosophy /'* Natural philosophy then is assuredly in a 
most hopeless state ! 

It has been said, " that opinion is stronger than truth," 
but however this may sometimes be, it is not more certain 
that autumnal snows will vanish before the " gloiious orb of 
day,*' than that this most solid theorv will melt away be- 
fore this little tract, and like a midsumnier night's dream 

■ These able men were so blinded by tbeir doctrine as not lo see that this 
rrprodiKtion of theii " inflammable air" mined their theory, as it forcibly 
droTa them to seek for the phlogistic matter which had escaped when (aocord- 
ing to this "most iolidlf establiahcd theory,"] they bad formed (he water, 
and which, therefore, would be necessarily mi'niu a matter indispeDMble to 
the loimatioa of this »ame "inflammable air." 
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leave Doogbt behind bat a paaamg smile iomark tie frailty 
cf kumoM reason ! 

Before I enter upon this inquiry, which wiD be yery short, 
I feel dewrons of doing jusliee to M. Arago, the author of 
the Elogt of the late Mr. James Watt, by reconfing a yery 
TtmarhabU and shrewd questiaik pot by him when discussing 
some ambignity in Watt's expressions aboot phlogiston : — 
^ Eioen, at this day^ says M. Arago, ^' hact we wmtkenuUi- 
caUy deaumstrated thai hydrogem is am deaaemtary hotfy, or 
that it is not^ as Watt and Cavendish smpposed, the combi- 
nation of a radiad and a little water ?^ Mathematically 
prove hydrogen to be an element ! I would tell M. Arago 
that there is a mudi greater chance of his squaring the circle. 

With regard, then, to the discosdons in the EkUnboi^h 
and Quarterly Reviews, and those of M. Arago's^ Lord 
Brou^iam's, &c. it would seem that the same want of dis- 
cernment has prevailed in the investigation of the daims of 
BIr. Cavendish and Mr. Watt to this imaginary discovery^ 
as in that of the theory itself. The question, in feet, not- 
withstanding all this galaxy of science and criticism, has 
never been perfectly understood ; and it is this obscurity in 
the minds of the critics which occasions the uncertain and 
unsatisfactory state in which the inquiry is left. 

In order, then, to arrive at a dear comprehension of the 
question, I will first state what it is not, 

1. The question, then, is not whether inflammable sur,. 
burnt in or with common air, produces water ; as that was 
discovered by Macquer in 1776,t who, by placing a china 
saucer in a flame of hydrogen in the open air, found a resi- 
duum of both soot and water. 

2. The question is not, whether the same matters produce 

* See Corresp. of Watt, p. 253. 

t See hu '' Dictiomuure de Chimk," pub. in 1778. Mr. CaTendish says 
(Phil. Trans, for 1784, p. 126), that it was the deposit of dew observed \rf 
Warltire which induced him to make his experiments with the gases. 
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water vtien burnt inacloeed vessel; as thatwasaseortainet 
by Warltirc, in a copper vessel, in 1781. 

3. The cjueetion is not, whether the same matters deflt 
grated by an electric spark in a chsed glass vessel produc* 
water ; as that was effected by War! tire in Dr. Priestley's 
presence also in 1781. 

4. The question is not even whether water is produced by 
oxygen and hydrogen in a closed glass vessel, and deflagrated 
by the electric spark ; as we shall immediately see that this 
was discovered by Dr. Priestley, after the last experiment 
of Warhire. 

To prevent any doubt being entertained upon the latter 
point, I will adduce the most undeniable authority, vis., 
the letter of Mr. Watt to Dr. Black, of the Hth April, 
1783 ;* wherein he says, speaking of Dr. Priestley's expe- 
riment, that Priestley reports that, " wfien quite dry pure 
inflammable air {hydrogen) and quite dry pure dephlogisti- 
catedair {oxygen) arejired by the electric spark in a close 
glass vessel, hejinds after the vessel is cold, a quantity of 
water adhering to tha vessel, equal, or very nearly equal, to 
the weight of the whole air." He afterwards adds: — "in 
the deflagration of the inflammatory and dephlogisticated 
airs, the airs unite with violence^ and become red Itot, and 
on cooling totally disappear : the only fixed ^natter which 
remains is water ; and water, light, and heat are all the 
productions." 

We have therefore here thp whole experiment ; for as to 
the proportions of the gases, that was a subject which would 
be inquired into and resolved as a necessary and unavoid- 
able consequence of the experiment itself; and in this 
opinion I am also supported by another unquestionable 

• See Watt's Corrpqi. p. 19. 

-f This fatal and errDneous notion of 
miaconcoption abont the fonnation a 
pointed out. 
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authority, viz^ Lavoisier himself, who says in his Memoir 
to the Academy of Sciences, of 1783, p. 479 :*— " Since 
water is proved to be composed of inflammable and vital 
air, it is clear that Mr. Priestley found water without 
knowing itJ^ 

Now no notice whatever is taken of any similar cotempo- 
rary or antecedent experiment by Mr. Cavendish, and 
therefore the priority of the discovery of the result produced 
by the burning together of vital and inflammable airs (with- 
out regarding in what proportions) is unquestionably due 
to Dr. Priestley .f 

But notwithstanding this, and that Lavoisier gives him 
the credit of anteriority, neither he, nor any other critic, 
has ventured to attribute to Dr. Priestley the discovery of 
the pretended theory of the decomposition of water. Why? 
for the reason alleged by Lavoisier, that Priestley did not 
know of the discovery he had made. Nay, I will go further 
than that, he never believed (to his credit) that either that 

» Watt'g Corresp. p. 185. 

t It is possible that Priestley might have taken his idea of this experiment 
from Scheele. Dr. Thomas Thomson's account of it is this : He say» that 
hydrogen and oxygen remain together unaltered unieis fired hy an electric 
Mpaark or a burning taper, and then ihey produce a violent explosion. If, he 
add^, one part in bulk of oxygen and two of hydrogen are thus exploded, 
they leave nd virible residnnmy the Teasel which contained them being filled 
with water. This important experiment, he further adds, was made by 
Scheele^ but for want qf a proper apparaiue he was unable to draw the 
proper coneequenees. Mr. Cavendish ascertained that the water left by the 
combustion of the gases equalled their weight. Hence he concluded (says 
Dr. Thomson) that the two gaaee had combined and formed the water. 
Thie was confirmed, he adds, by Lavoisier and his friends. — Elements of 
Chem. vol. L p. 224. 

Now as to the water equalling in weight the two gases, the same thing 
would happen whether the water be the result of the union of the gases, or 
whether the hydrogen be only decomposed ; as in the latter case the water 
left behind would absorb the oxygen, making the weight exactly the same in 
both cases. 

N.B. Thomson says not a word of Mr. Watt, in respect of this discovery, 
though his countryman. 
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experiment, or the converse of it, t. e. when the water is 
supposed to be decomposed, established the theory. 

The whole question then is clearly this ; who first pro- 
paumded* the theory ^^ that water is a compound and that it 
is composed of the elements hydrogen and oxygen united 
by deflagration.'* 

Now, most unquestionably, this theory emanated from 
Lavoisier, and from no other person ; for who had pre- 
viously said the hydrogen was an element? and which 
unless assumed, the theory fell to the ground. I will chal- 
lenge any English or Scotch critic to produce one single 
unequivocal declaration from either Cavendish or Wattes 
writings of such a theory, or from which such a theory is to 
be clearly and indisputably inferred. 

But the complete answer to any such unequivocal sen- 
tence being found in anything that Cavendish or Watt has 
written, is the indisputable fact, that the notion they each 
entertained of the supposed constituents of water, rendered 
it impossible for them to have adopted the idea of such 
theory prior to its announcement by Lavoisier, when they 
possibly might have changed their minds. 

For in the latest writings of Cavendish upon this subject, 
in 1784, what expressions do we find him to use ? '^ De- 
phlogisticated air is in reality nothing but dephlogisticaied 
water ^ or water deprived of its phlogiston^ or in other words, 
that water consists of dephlogisticated air united to phlo^ 
gistc^J^f 

But when it is asked what is phlogiston, what does Mr. 
Cavendish say ? why this, ^^ that inflammable air is (as he 
repeats it to be several times in his paper ) either phlogis" 
ticated water, or else pure phlogiston.^* Observe the expres- 

• I omit ihe word ** conceWed " advisedly. 

t See his Memoir in the Phil. Trans, for 1784, and in Watt's Corresp. 
p. 136. 



130 

sioTiy <^ phlogisticated water/' and which was a notion so 
firmly impressed (and I will add^ well founded too) upon 
his mind, that he registered it in his note affixed to his cele- 
brated paper, upon which his claim to priority is grounded, 
and which I have before cited.* 

Now, what is the unavoidable meaning conveyed by 
phlogisticated water, but this, (and which Mr. Watt ex- 
pressed most clearly,) an inflammable matter combined with 
water? So that, in fact, he believed one of the supposed 
constituents to contain the very matter it is proposed by the 
theory to form, 

I am not here garbling the expressions of Mr. Cavendish ; 
I have infinitely too much respect for his high character 
and talents to wish to make one uncandid observation upon 
what he has written ; but it is not possible to read his paper 
with attention, without seeing his opinion remained wholly 
unshaken as to hydrogen being such a compound as that I 
have just stated. 

This definition of hydrogen, without noticing his equally 
equivocal definition of oxygen (viz., '' dephlogisticated air 
is in reality nothing but dephlogisticated water*) renders it 
wholly impossible to attribute the invention of the theory to 
Mr. Cavendish. 

Lord Brougham remarks, that it was after Lavoisier's 
paper had arrived that Mr. Cavendish, for the first time^ 
distinctly states, as upon Lavoisier's hypothesis, that water 
consists of hydrogen and oxygen gases.f The observations 
I have made entirely coincide with this remark of Lord 
Brougham^s, which proves that if Cavendish did ultimately 
adopt the theory of the decomposition of water, it was 
after Lavoisier's announcement of it. 

Now, with regard to Mr. Watt, he is still further re- 

** vide antea, p. 24. 

t Watt's Corresp. p. 247. 
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Hioved fixmi the discoyery, in consequence of his more 
eiplicit statement of what he considered hydrogen to be, 
and which b found in his letter to M. de Luc, of Nov. 
26thy 1763,* in which he states: " It has been known for 
Mome .time that inflammable air contained much phlogiston ; 
and Dr. Priestley has found, by some experiments made 
lately, that it is either wholly pure phlogiston, or at least 
that it contains no apparent mixture of any other matter.** 
** In my opinion^ however, it contains a small quantity of 
water and much elementary heat^*^ and which is exactly the 
fact 

Then, again, in the fourth paragraph of his letter. Watt 
aays, '< For many years I have entertained an opinion that 
air is a modification of water,^* &a So, again, in his letter 
to Mr. Hamilton, of the 22nd April, 1783, he says, << All 
substances which produce inflammable air^ are substances 
which contain some water firmly united to them^ and have 
some principle which is known to attract phlogiston 
strongly,*^f 

* See Phil. Traiui. for 1784, p. 329 to 353, and Watt's Corresp. Appen- 
dix, p. 77. 

t Watt's Corresp. p. 20. Lord Brougham, in his Life of Watt, tells us 
tbat, after fkdly considering all the experiments, writings, and dates relating to 
the water theory, " Watt was, without doubt, the person who first discovered 
tiie composition of water." 

Now let 'US see the grounds upon which Lord Brougham arrives at this 
dedded conclusion. 

** Mr. Watt," says his Lordship, '' in his letter of April, 1783, and in a 
passage of the letter of November, 1783, stated * that inflammable air contains 
a small quantity qf water, and much elementary heat,* " and which Cavendish 
and Watt both called phlogiston. Upon this Lord Brougham observes, " we 
may remark there is the same uncertainty or vagueness introduced into Mr. 
Watt's theory which we before observed in Mr. Cavendish's, by the use of 
phlogiston (elementary heat) without exactly defining it. Mr. Cavendish 
leaves it uncertain whether or not he meant by phlogiston simply iftflammable 
air, though he inclines rather to call ir^mmable air water united ufith 
phlogiston. It must be admitted," continues Lord Brougham, ** that such 

I 2 
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It k not mrtwiiy to quote muphang fortlier ftom 
Watt's pqwflSy as tke abore extnrts Atw Us defibetate 
and infaiiaUe opinioo opoo the natnie and eomporitioa of 
inflammaUe air; and vhicfa leoderi it impossible that die 
tbeorjr of the eompostioo of water should be daimed bj 
faim, an J more tbao by CareiMfidi. 

It most be borne in mind, that die tfaeoiy in question is 
co mtilui ed of this piecfication, Tiz^ that hidro g en and 
oxjgen are dtmemtary primciplegy and that, comlmed 
togetfao', tfaer fimn water ; eigo, that water b eoraposed of 
those two elements. 

Now, how can it be affirmed of anj person that he has 
piomn^ated soch a theorr, when he tetts yon fistinctly^ 
iluU he heUae$ ame of the amstitmemis to he Useifa com- 
pommd, amdto comiaiM the very wtiUter whiek it is proposed 
to wMhef 

Is there then any philosopher, who, befioiB Laroiner, 
said that hydrogen and oxygen (or i .flammaUe and dephlo- 
gisticated air) were elements^ and that by combination they 
formed the (compoond) water ? It is quite dear that this 
question must be answered in the negatire, and conse- 



tmf^Y'Kt^ htikqfthmefnatmtm fatafa* m eertmm kaiim- 
tke tkemy ¥^^ immf uitim ^ mmier.^ 
Nov, svrelf , from iMcb pfanaes, it is a stBtfin^ emcfanHM fior so able a 
rtifirt i lin nd arilie to cone to, O^ "Watt w, mifkmt db«M, Oie 
of die CDBpostion of water.'* 

Whj if Watt bciiewd, or bdd Hk ofanoii, Oat tke "=-^ r^rtir air" 

(kfikogem) mtwnwi water (and aponwiiicb there cm be mo do«bt), he amft 
that the water, aindi was asid to be ia fid, was not waenfy m 
'f bat actaaDy m e$$e ia the hjdrogen, of which it 
pait, and that it woald mtnij icqoire the '' iaflaaiaishlr air" to be 
pamd to coaK at die water ca jpeese. How, thea, is it posBhle to 
Watt the dneoTCicr al air of die eoaqmitioa of water ? 

His Loidsfaip s predileetMm for SwUiawi, aad deve to ^hold tte frae of 
its philoBOphcr s , anist have been great iadeed to canrj hiai so frr beyond the 
b u iind M j (as k appears to bk) of soand 
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quenrly thet Layoisier has no competitor for the water 
theory. 

Lord Brougham, however, in his historical note appended 
to M. Arago*s ^' Eloge of Watt," in discussing the inference 
to be drawn from the equivocal and ambiguous phrase, 
that ^^ oxygen is water deprived of phlogiston^'^ used by 
Cavendish and Watt^ observes, that there is no substantial 
difference^ perhaps^ between that expression and Lavoisier's 
hypothesis that water consists of oxygen and hydrogen gas.* 
I am a little surprised at such a suggestion from such a 
person* I would illustrate what appears to me a marked 
distinction between them^ by the following parallel : Sup- 
pose three persons to be discoursing together about colours, 
and that the first interlocutor should affirm that green was a 
compound colour, and that it was composed of two elemen- 
tary colours, blue and yellow: and that the second inter- 
locutor should say that blue was green deprived of yellow ; 
and the thirds that yellow was green deprived of blue; 
which of the three interlocutors would be presumed to un- 
derstand the subject ? In this predicaments it appears to 
me^ stand Lavoisier, Cavendish, and Watt. The first 
-interlocutor is decided, and gives a clear idea of his subject ; 
whilst the two others have only imperfect and confused 
notions about it ; and therefore their expressions are vague 
and indefinite. 

Now^ in drawing this conclusion, which I think clear and 
satisfactory, in favour of Lavoisier, I by no means intend to 
attribute to him the first conception of the theory, as well 
as the promulgation of it. 

It is impossible not to feel that Cavendish must have 
conceived the possibility of the theory before Lavoisier pro- 
pounded it ; but he doubted^ because lie was startled and 

* Watt's Corresp. p. 247- 
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puzzled with the hydrogen ; and this admirably illustrates 
the distinctive character of the two nations. 

The English philosopher contemplated the theory, and 
felt all the eclat that would attend the announcement of it ; 
but he lacked conviction^ and the high moral character of 
the English gentleman, the " mem conscia recti,* prepon- 
derated over his vanity.* But the vanity of the eminent 
French philosopher was not to be controlled by any such 
conscientious scruple. He therefore seized upon the delu" 
sive prey, and with it gained a transitory fame, to terminate 
with the lasting reproach of having retrograded chemical 
science for more than half a century ! 

I was not aware that the palm of victory regarding this 
memorable discovery, had ever been disputed by other com- 
petitors than Mr. Cavendish and Lavoisier, until reading 
the articles in the Edinburgh Review and M. Arago's 
^loge of the late Mr. Watt, and afterwards Lord 
Brougham's life of that philosopher. 

In the correspondence, however, of Watt, we find a 
piece of evidence in favour of Mr. Cavendish (if the sub- 
ject were one of serious import) which I should think it not 
a little difiicult to overcome, or rather to be decisive of the 
question. In a note in pencil, made by Mr. James Watt 
on the copy of his letter to M. de Luc of the 21st Nov. 
1783, he says, that ** he believes Mr, Cavendish was the 
first who discovered that the combustion of dephlogisticated 
air (oxygen) and inflammable air (hydrogen) produced mots- 
ture on the sides of the glass in which they were found.^^f 

Now, as it was well known to Mr. Watt that the mere 

* The late Dr. Araold said^ upon anotheroccasion» *' a thorough JEnglUh 
gentleman, manly and enlightenedi is morei I believe, than Guizot and Sis- 
mondi could comprehend ; it is a finer specimen of human nature than any 
other country, I believe, could furnish." — See the Life and Correspondence qf 
Dr, Thomat Arnold. 1844. 

t See Watt's Corresp. Appendix, p. 77. 



135 

production of water by such means had been first effected 
by Dr. Priestley, a fact which he mentions in the same 
letter, it is evident that he must have meant to say by his 
note, that Cavendish was the first person who had drawn 
the inference (which Dr. Priestley did not) that water was 
produced by the combination, and was a compound of those 
gases ; and as the note in question seems to approach very 
nearly to that overpowering testimony which results from a 
man in extremis disburthening his conscience of a weight 
that presses uncomfortably upon it, it seems to me to be 
irresistible. 

That admirable sentiment of nationality, however — that 
deeply-routed patriotism, which is found in the Scotchman, 
and which I could wish were as strongly marked in the 
English character, does not allow defeat to depend upon 
such a casualty, and Mr. James Watt's claim is strenuously 
insisted upon, however he himself may have repudiated the 
honour. 

Though I must, therefore, most conscientiously doubt 
the justice of the claim, I cannot treat lightly the feeling 
which dictates it — a feeling which indisputably gives birth 
to strength of intellect and manly virtues. I trust, there- 
fore, that this sentiment will continue with our very shrewd 
and tenacious neighbours, until they shall prove by more 
satisfactory evidence, that Minerva had a sister by a Cale- 
donian lady, and shall place her statue in the other parthe^ 
non of ^^ Modern Athens ;" and until the English language 
shall have ceded to the more euphonic and graceful twin- 
Grecian, or Gaelic dialect;'*^ desiderata^ whose accomplish- 

* The ancient writers take notice of this northern '' concord of sweet 
sounds." — " Jn horealUma quoque trans Humberum Eboraeique finibus nrnui 
canendo tymphoniaca utuntur harmonia.** — ** Tocom modnlando yarietatihas 
demulcente pariter et delectante,** — Gerald Cambr. cap. xiii. 

The extinction of the English name in the refbigenoe of " Modem Athens/' 
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ment will probably long demand all the energies of " all 
the Talents." 

Beeini to havd been foreseen by the Latin poet — '' Inde Caledonia velaia t 
BriimiMia Morutro.** ^Claad, xzii. 247. 

Also Casaubon, the son, speaking of the English langoage, says, '*8eotiea 
lingua Anglicd hodiema purior,** — Mer, Casaubon, de vet, ling, Ang, 

t From ** velo," Edit, emend. 



THE STUDY OF MATHEMATICS.* 

It has been said^ ^^ that no great genius would be a 
mathematician/^ On the other hand it is insisted, '^ that 
the study of mathematics has an advantage over all 
others in sharpening the perceptive faculties, and invigo- 
rating the judgment/^ 

Upon the first proposition I offer no opinion. Upon 
the last I must be allowed to say, that it is at least, very 
doubtful. The study savours too much of the mechanical 
to produce such a result. 

An acute critic has said, '* If there be any psychological 
fact established beyond dispute, it is, that mere mathe- 
maticians are commonly inferior to men possessing equally 
natural powers who have varied the range of their ideas/^ 
If this be admitted as an axiom, it may still have no great 
bearing upon the proposition in question. 

Have we, however, any strong evidence in support of 
it ? That some celebrated men have been at the same 
time good mathematicians, only proves that a clear head 
will excel upon all subjects to which it applies its powers. 
But does the mathematical mind cbraw conclusions from 
premises generally with more facility and greater accuracy 
than other men ? That is the vital question. Now ap- 
plying it to the theory discussed in this tract — •♦the 
Water Theory,'^ what is the result ? 

* Referred to, page 21. 
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Mr. Cavendish was an able mathematician, and many 
of the contemporaries of Lavoisier were signally distin- 
guished for their mathematical acquirements — viz. Mens- 
nier^ Monge, Laplace, &c., and who all supported his 
theory ; and in later times we have M. Poisson and Dr. 
Wollaston, — and yet none of these gifted men detected 
the obvious and &tal objection to the theory which I have 
pointed out. Again, not to dwell upon M. Arago, the 
distinguished Astronomer and Author of the Memoir of 
Watt, we have at the present moment an eminent man, 
ennobled for his talents, and who has applied himself 
especially to the theory in question: I mean Lord 
Brougham. Now this distinguished Peer, (who has warmly 
expressed his indignation at the impertinence of Voltaire 
for calling Leibnitz and Descartes charlatans*), is not only 
familiar with the *' integral^' and the ** differential or 
fluxional calculus'' (*^the torch with which,'' it is said, 
" Newton siureyed the heavens,") but is master, as he tells 
us,t of the " lost Ponsms of Euclid," and by which there 
is a possibility of finding that case *^in which a determi- 
nate problem becomes indeterminate," and admits an tn- 
jinity of solutions, all of which are given by the statement of 
the case.**" And yet thus armed with all the panoply (I 
apprehend) which mathematics can furnish, his Lordship 
did not discover the objection any more than his pre- 
decessor. 

The "mathematical torch" therefore either does not 
shed that flood of light over the mind which is contended 
for, or when these eminent mathematicians explored the 
realms of chemistry they must have met with some chemi- 
cal agent which neutralized its power, or altogether annihi* 
lated its virtue. At all events we have here no satisfactory 
evidence of the value of mathematical studies. 

* See his Lordship's Life of Voltaire, 
t See his Lordship's Life of Simson. 
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There seems ereiy leaacm to suppose that the galvanic 
and magnetic fluids are only modifications of the elec- 
tric fluid, as all the experiments tend to establish that 
identity. 

Sir H. Davy's opiniim was, ^ that the dectrie amdgalr 
vamicjimids art the same^ the ^parent di£ferenoe depending 
on the intensity and quantity.^ 

I should rather conclude^ however, that the diffiorenoe is 
not merely firom the cause Davy states, bat from a combi- 
nation of the dectrie fluid with some fordgn matter. 

The source of the electric fluid cannot now admit of a 
doubt. It is evident firom what has been already stated, 
Aat this fluid is one of the elements of metals firom which 
it is liberated on their being decomposed cht OYJdatfd ; and 
it is equalbr dear that the quantity of the dcc tridty , 
evolved in a given time, depends upon the nqpidity with 
whidi the m^als are oxidated. 

Davy says, ^ that atmospheric air or oxvgoi, or nitrous 
or muriatic add in soihitian in the water, will produce the 
ooddatkm of the metak, (bmt mot pmrt water o&me), and that 
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the gahranic phenomena are in proportion to the rapidity 
with which the metals (zinc particularly), are oxidated." 
This he repeats in another place, remarking, " that the 
plates will act no longer than the water between them holds 
some oxygen* in solution/' 

Wiih regard to the nature of the electric fluid, Franklin 
treated it as having two properties, the one positive and 
the other negative. 

The French chemists believe that there are two dis- 
tinct fluids, and we appear now to have adopted this con- 

clusion.t 

From the mysterious mode of action (as it was supposed) 
of this matter, Davy thought ^^ the phenomena of electri- 
city, were produced by a highly volatile fluid or fluids of 
which the particles are repulsive with respect to each other, 
and attractive of the particles of matter /" 

Dr. Prout, in his Bridgewater Treatise, has given the 
prevailing opinion with respect to electricity and the cause 
of its phenomena. ^^ It seems," he says, ^^ to be satisfac" 
torily proved that the phenomena of electricity depend 
upon two energies mutually existing throughout nature in 
a state of equilibrium, in which state their peculiar powers 
are not perceptible, — that these energies can be partially 
separated and kept asunder/' 

'^That if two bodies charged in exctss with the same 
energy, be brought into the vicinity of each other, they 

* See Dr. F^uris's Life of Davy^ vol. i. p. 246. How improbable then is the 
Bitpposition that oxygen can be one of the elements of water, when it is the 
absence of oxygen which prevents the pure ¥rater form acting on the metallic 
plates. 

t If there be but one fluid, said the French philosophers, (who had lost 
their faith in miracles,) how inconceivable it is that it should possess two op- 
posite properties, one attractive and the other repeliant, and that these two 
properties should be found in the smallest imaginable portion of the fluid. 
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mutually repel each other ; whilst two bodies charged with 
the two different energies mutually attract each other /^^ 

But this, with deference to Dr. Prout, is only solving 
the '' ignotum per ignotiusr 

Priestley had before observed^ that Mr. Symner had 
produced a number of experiments to shew the existence 
of ^^ two electric fluids, not independent, hut always co-exist- 
ent y and yet counteracting one another, ^^■\ 

Now all these theories, which carry with them absurdi- 
ties at which our sense revolts^ are erroneous. There are 
no two fluids ; there are no two such things as positive 
and negative electricity ; and the supposed attractive and 
repulsive properties have no existence. 

The electric fluid, (which there can be little doubt acts 
an important part in the arrangement of the atoms of all 
substances,) I as well as the magnetic fluid is constantly 
moving upon our globe in the direction of the North 
Pole ; and it is from this simple fact alone^ as I shall pre- 
sently shew, that flow all the phenomena of electricity 
and magnetism which have puzzled the greatest men of 
modem tunes: 

Every doubt, indeed, upon this point vanishes the 
moment we find that if the needle be so magnetised as to 
destroy the current, the polarity does not exist,§ 

All combustible substances (I will here observe) are 
bases combined with more or less of the electric fluids 

* See 8th Bridgewater Treatise, p. 36. — If instead qf assuming an impro- 
bability to he a fact, and then endeavouring to account for it, philosophers 
had used their ** energies'' to see whether such appeanuices might not he 
illusory, they would very probably have escaped the rocks and shoals on which 
they have been wrecked. 

t Priestley's Hist, of Electricity. 

X Davy says — '* I have shewn that chemical attractions may be exalted, 
modi/led, and destroyed by changes in the electric state qf bodies." 

$ See p. 144. 
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according to their peculiar constitution ; and all excess of 
this fluid existing on any matter whatever, (that is so 
much as is not chemically combined with the substance) 
passes from such matter into the general current ; and this 
passage of the fluid necessarily takes place with more or 
less facility according as the body it is upon conducts it 
with more or less facility. 

*^ Common electricity/' sajrs Davy, "is excited npon 
Hcm-conductors, and is readily carried ofl^ by conductors 
and imperfect conductors.'^ 

It would have been more correct to have said " that if 
non<-conducting bodies be excited by friction, they will 
acquire electric matter from the atmosphere/' which may 
then be carried off as he has stated. 

Now, there are three sorts of substances, which act 
upon the electric matter in a particular manner, viz. con- 
ductors, par excellence^ imperfect conductors, and non- 
conductors. 

Thus if we want to obtain a portion of the electric fluid 
in circulation for any purpose, we use a non-conducting 
body, which on being excited by friction is found to be 
charged with the fluid, which may then, by a conductor, 
be passed on to the Leyden jar, or any other apparatus 
adapted for the deposit of the fluid. 

It may be remarked here that a peculiar property is 
met with in the electric fluid, viz. that of its perpetual 
motion^ unless counteracted. 

" Electricity," says a diligent observer, ^ is the only 
element which is constantly in motion^ unless restrained ; 
the only one, therefore, that may be said to possess 
force."* 

Now if the electric fluid be in perpetual motion unless 

* See an article by Dr. Bence Jones in the ** Lancet of July 10, 1847/' 
p. 32. 
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If ill lined, and n sndi flMtian oe nnHKtmrtr in the 
ifireetioooftiie N<Ml]ftFole,k]BevideBitkil saelifliiid^aiid 
crerr nw w Bfir i ti on ofk (sndi as tibe »»«g~'*^ fhnd^ wlikii 
maf exist oo a oondncliiig bodr. nmst liape a tendencr to 
join and be earned witli the ^cnend floid. These ampk 
data being pRmised, (and tbcj are Bfot oontroratible) tbe 



For inrtanrrj soppoee a cxrcnlar bnos rod of anr giren 

dimmianna, a 4, to be cbaiged with the 

cxmnninn dectric fluids br in tro d ucing soch ftoid at tbe 
end, b. Nov tbia metal being an rxfrilcut oondoctor^ it 
is dear tbat tbia flmd in oider to pasB witb tbe general 
cncnhiing fluid, will proceed mfjlaiitrr upon tbe rod fitmi 
i, to tbe otber end, a ; and it is eqfoalhr dear, tbat as 
tbe atmo^hcie is not neaibr so rqnd a condoctor as the 
metal, tbe flnid, when it r ea c bes <e, most remain aoonma- 
fated there, imtil bv tbe eIow coodncliE^ power of tbe air 
it is carried off to join tbe general current. 

We win now adranoe in mtedias rec. and come at once 
to tbe canae of tbe polaritr of the magnetic needle, a 
problem which mi^^ have remained unsohned for agea, 
fiom tbe strong dispoatkni of tbe mind for what is myste- 
iioiis— tbe omne ignotom pro magnifico.^ 



* It s m iiMiililiii I II I ■■■■■III II tbat 1^ fnSktam fcr 1^ 
ii to te fomd a aB endcB of Bodetr. 

nd the C90BBK jq^icbbb wUMJBBrea «■& it as 

peqpcstaal Secreitanr of t^ institatp, M. An^tit, defiver a 




brczpeneBoe, or aa ke lAj a iwid it. iy 

be told WKg was foaudbd ipoa rijwianit E aaade br OtfwwMcn and oders 

penoofi boni\£nd.aBd who, vbes tbrr lad acs^fmred tixir aefauloid 

TMBon tluu Jcn^iciiecu and ti«t all piiilosophezs liad adofned A. 

Nov, iiMta«d of tkaa atnnge, and I asist be pexHiittBd to add« abnr^ 

(vlndb I befieve m Bot exxiuhndj IC. Ango*s bit is to be faand ia tbe 

booki,) vbar doea ciiana anwe aaj npon the aabyect bit tkaa ? tbat tbe 



148 

For inatance, let us take a small steel bar, similar to 
what we see in a DoUand's pocket mariner's compass 

a 6. Now, if we wish to magnetize this 

bar, so that the North Pole shall be at the end a, we must 
pass the magnet along the bar from 6 to a, and always 
repeat the operation in that direction. If on the contrary 
we desire the North Pole to be at b, we must pass the 
magnet the reverse way, or from a to b. 

It is evident that in either way we produce a magnetic 
current, and therefore from whichever end this current 
escapes, that end (when the bar is suspended, so as to 
turn freely as in the compass), must point to the North 
Pole, such being the direction the fluid is travelling. 

That this is the case is indisputable, when we look at 
the effect of opposing current to current, as in the follow- 
ing experiment. 

optic nerres of these patients from long want of use, did not perform, in- 
itanter, their functional duties, and that time was necessarj to enable them 
to reoorer their primitiTe power. 

Will anj man say that this is not a clear and natural, and therefore a satis- 
fiu^ry reason ? Why then resort unnecenarily to the marvellous ? 

We know that objects are inverted upon the retina ; but does it follow as 
an mnUable consequence, that the impression upon the mind is also inverted ? 
Then why gratuitously assert as a fact that which is contradicted from our 
eariiest experience ? 

So with infants who it is said have an illusory vision, and see objects 
double : may not this be satisfactorily accounted for, from their brain and 
nerves not having yet reached their maturity ? 

Instead of drawing these na/«ra/ inferences, the philosophy of the nineteenth 
century has preferred the gratuitous assumption, ** that it has pleased the 
Dcmr to endow us with delusory organs of vision, whose deceptions, however, 
by dint of education and experience we contrive to counteract/' 

When M. Arago had made this philosophic communication, (though not 
precisely in these words) the foreign Savants and Diplom ates (who in- 
variably honour his lectures with their presence) joined the rest of the audience 
in vehement applause. 

** Videbisfili mi, quamparva sapientia regitur mundus.** 

Cancel!. Oxenstiem. 
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Let the bar of steel a & receive the 

magnetic fluid in the direction b — a, that is by passing the 
magnet several times from b to a, (when the North Pole, 
as we have seen, will be found at a.) Instead of now 
continuing the operation in the same direction, let the 
magnet be passed several times on the same bar from 
a to b. What follows ? There will be now no polarity at 
either end of the bar when it is suspended as before ; and, 
therefore, for the purpose of indicating the North Pole, 
the bar will be useless. Why is this ? Because, «s must 
be manifest, by thus reversing the currents we oppose the 
current a to the current 6, and which two currents must 
consequently meet in some intermediate part of the bar, 
where an accumulation of fluid will be formed, and where 
the fluid must escape in the best way it can ; for as neither 
current can return upon itself, so neither current can reach 
either extremity of the bar. 

In this operation, therefore, the magnetic fluid will 
appear to be neutralized and its properties annihilated ; 
an evident proof that without a current there can be no 
polarity.* 

With regard to the phenomenon called the ^* Dipping 
of the Needle'^ — this may arise from some inequality on 
the earth^s surface, by which the fluid takes a downward 
course, and in that direction carries the needle. Or there 
may be occasionally in the earth near the surface, large 

* That ihe North Pole is the e£fect of the exit of ihe fluid, and not of 
attraction, is evident from the following experiment :— Let die bar or needle 

a b be magnetised by passing the magnet from d to a, when the North 

Pole will be found at a. Now, if this Pole depended upon attraction, inas- 
much as in this caae the attraction at the end i would be equal to that at a, 
the needle would neoessarilj remain stationary, and could not indicate either 
Pole. 




quantities of metallic straU through which the fluid may 
pass on its journey.* 

The power then called attraction is erid^itly confined to 
the tenacity with which the particles of the fluid adhere 
together, and in that state pass from conductor to con- 
ductor, thus causing an apparent cementing together of 
the two conductors, and which attraction extends no fiir- 
I Iher than where there is a communication between the 
particles, although that may not be evident to our senses. 

This tenacity of the magnetic fluid must be owing to 
the combination of the electric fluid with some matter at 
present unknown. 

We will now proceed to examine the supposed positive 
and negative properties of the common electric fluid, and 
in which the adhesion of the particles is not so great as in 
the magnetic fluid. 

Suppose, then, two circular rods of brass of equal dimen- 
sions, viz.: (a (1) b ) a (2) i 

and that each rod is charged with the common electric 
fluid, introduced at 6. It is evident, that if these two rods, 
BO charged, be kept isolated, the fluid will have accumu- 
lated at the end a, of each rod. Now then remark what 
follows. If I place the end a, of rod 2, in contact with the 
end i of the other rod, I shall form, as it were, but one 
conductor ; and it is therefore evident, that the fluid which 
exists on the rod No. 2, will quit that rod, and pass on to 
join the fluid of rod No. 1 , at a; and if I charge a thou- 
sand rods, and place them together under the same cir- 
cumstances, BO as to form but one conductor, all the fluid 
will pass on to the first rod, on its way to join the general 
current. 



* On roferring to my former tract, I perccivi 
tionB upon tlie horie^shoe iDB^oet which are iac^ 
m; having at the momEnt thonght that the u 
from tlie ordinar; one. 
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Again, if I place the enda b of the two rods ao charged^ 
together, no phenomena will take place, it being evident 
that in this position of the rods there can be neither at- 
traction nor repulsion, nor any other apparent property 
manifested, as the fluids are now travelling in different 
directions, and wholly independent of each other^s move-, 
ments. 

fiut suppose, instead of placing the end a of one rod to 
the end h of the other, (which produced the phenomenon 
of attraction), we oppose the ends a of the two rods, that 
is, place them nearly together, what must be the manifest 
result ? It is clear that the two accumulated fluids will be 
now placed in a state of antagonism, and that, like two 
currents of water, or any other two fluids in motion, opposed 
to each other, instead of attraction, a violent commotion 
will take place, and that all matters found or placed within 
their sphere of action must be forcibly carried away. 
Now, this antagonism taking place, with the magnetic or 
the common electric fluid, produces the phenomenon called 
repulsion. 

* Thus, then, is explained all the mystery of attractiou 
and repulsion, and of positive and negative properties, 
about which volumes have been written. 

If, however, all the phenomena of electricity had been 
confined to these peculiarities, it is to be hoped, for the 
honour of science, and the acumen of its professors, that 
the occult nature of these operations would have been 
sooner brought to light 

It, however, happens that substances are met with upon 
which are found only positive electricity, as it is called ; 
and upon others only negative electrity. Thus, then, it 
should appear as if there must be two fluids, as they are 
now apparently found detached. 

Then, again, some substances will receive electricity 



t 
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L from some bodies and refuse it from others, so that it is 
Coucluded that certain bodies will only receive a peculiar 

\ kind of electricity. 

Now, all this ia illusory, as ^ill be readily understood 
and admitted upon examining a little farther into the 
nature of the different conducting bodies. 

The common electric fluid may be collected, (as we have 
Been) and for some time retained, upon a non-conducting 
body, for instance, glass. Why ? because the fluid must 
remain on such a body in a comparatively motiontesa or 
stationary state— an uneasy state, to use a metaphor — i 
desire to leave the body and join a current of electricity, 
but an incapacity to do so, for want of a conducting me- 
dium. Suppose, then, the fluid to be now existing on such 
a surface. 

Suppose again a conducting body, a metallic rod for in- 
stance, to be charged with the electric fluid, having re- 
ceived such fluid at b, and which has consequently passed 
on to a. Now, place the end a, of this rod (the positive 
end as itis called), where the fluid has concentrated itself, 
in contact with the fluid which is thus constrained 
on the non-conducting body. It is plain that in this 
case there can be no attraction — why? Because Jo (A the 
fluids are endeavouring to escape, and in this situation 
neither of them offers to the other any facility or means of 
80 doing ; on the contrary, the result of their approxima- 
tion is to produce a scuffle between them to the advantage 
of neither ; they are opposing each other. But instead of 
the positive end, a, place the negative end,* b, of this con- 
ductor on the non-conducting body, and you immediately 
discbarge the latter of its electricity. 

It is evident, that as the fluid on glass or any other non- 
conductor is struggling (as it were) to escape, such escape 



■ That ie the end which the fluid has left- 
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will be rendered more difficult by opposing it to the posi- 
tive end of a conductor charged with other fluid ; but that 
if the negative or uncharged end of the same conductor be 
offered to the fluid on the non-conducting body, the latter 
fluid will immediately attach itself to this unchai^d end. 

Now to accoimt for this result, instead of the above 
simple explanation, our scientific men have created two 
fluids, calling that upon the metallic rod the positive, and 
that upon the non-conducting body the negative fluid ; 
and they have assumed from the above experiments that 
there exists a warm attachment (affinity) between the posi- 
tive and negative families, while on the contrary these two 
mysterious fluids, as between themselves, that is when in 
their separate establishments and <ionfined to their respec- 
tive houses, are upon terms of utter enmity, and that no- 
thing but discord reigns between them. 

It is found again that the electric fluid upon two non- 
conducting substances will not unite ; that when one non- 
conducting substance, charged with the electric fluid, is pre- 
sented to another non-conducting body also charged, no 
sympathy takes place between them, but quite the con- 
trary. I have already given the reason of this, namely, 
that both fluids are in an imprisoned state, their motion 
in a current being suspended ; and as each fluid is seeking 
(if I may be at liberty to use this expression) to escape, it 
is evidently not the opposition or the union of the two 
fluids which can effect the object, but a conducting body, 
which neither of them possesses ; and consequently placing 
the two non-conducting substances, together only embar- 
rasses their Condition. The result then is, that a juxta- 
position of two bodies under these circumstances produces 
no other phenomenon than repulsion. 

Now there occurred a circumstance which enveloped 
this occult subject, (as it appeared to the great prac- 
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titioners of electricity), in impenetrable obscurity, and 
called in v;un for professional ingenuity to account for. 

Dr. Faraday found that a metallic ball isolated — tbat ia, 
euspended in the open air by a silken string, — would receive 
or be charged with the electric fluid (by induction, as it 
is called),* from the atmosphere. 

This,, according to what I have laid down, is an inevi- 
table consequence. The fluid being always in circulation^ 
and metal being a powerful couducting surface, the ball 
must in this case be charged with electricity. 

But the surprise of Dr. Faraday arose from his finding* 
that notwithstanding the ball was of metal, and therefore 
the best of conductors, it was charged with the negative 
fluid ; a discovery which must have caused him consider- 
able astonishment.f 

Now this again, according to the theory I have stated, 
is not only perfectly intelligible, but ia also a necessary 
consequence ; whereas, according to the theory of the 
books, it cannot be accounted for, and must have been in 
direct opposition to all Doctor Faraday's ideas on the 
subject. 

To explain this apparent anomaly, I have already stated 
that a body is a non-conductor, or an extremely bad con- 
ductor, when the fluid rests upon it in a comparatively 
torpid or imprisoned state, the natural condition of the 
fluid being that of a current, which in this case of the ball, 
cannot exist. I must here observe, that to constitute a good 
conductor, it is not exclusively a metallic substance which 
makes it so, but also the shape of the metal, and which 



* This abatmction of eltntric fluid from tlie atnias|)berc is denomiiiBted nolr 
" iadaction." This teadcncy to ncalogiunsiB sheer ranitj, and ought to be 
BUppresaed. The miad ii alreiLdf emasculated and OTcrbarne with nulliUea. 

t See Dr. Faraday's paper in Sir David BrewsCet'e Pbilos. Mag. of June, 
1813, p. 478. 
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ttitist be Biich as to fecilitate the transit or passage of the 
electiric fluid. It is for this reason that metallic rods are 
employed ; it being evident that if the metal has either a 
eftx;ular or an oval shape the fluid will be dispersed over 
the entire plate of metal^ which must be altogether destruc- 
tive to the formation of the current. The more the positive 
GOid of the rod is pointed, the easier the fluid will necessa- 
rily pass. 

It is evident, therefore, that although metal is an excel- 
lent conductor^ it may be so shaped as to have all the 
disadvantage of a non-conductor; and in that case, all the 
diff'«*ence that can exist between a metal and a non-con- 
ducting body will be, that the metal will be highly charged 
with the electric fluid by induction (that is, by exposure to 
the atmosphere), whilst a non-conducting body will receive 
little or no electricity. 

Now, when the metal is formed into a ball, it is precisely 
df the shape in which it must act as a non-conducting sur- 
face or body. 

How can the electric fluid pass ofi* from the metal in 
this globular shape, better than it could from any non- 
conducting surface ? But the moment this same ball of 
ihetal is by the hammer elongated, and offers an ex- 
tremity or end for the fluid to escape from, the metal will 
then be no longer negatively but positively charged by 
induction or exposure to the atmosphere. 

It is clear from what has been stated that a ball of 
metal cannot be charged with positive electricity by any 
means ; neither by induction nor by the electrical ma** 
chine. Its form places it in the condition of a non-con- 
ducting substance, and no non-conducting matter can be 
charged with the so-called positive electricity. Positive 
electricity, be it remarked, is the fluid at liberty,* — viz. 

* Negative electricity is the tame fluid, not moviiig in a cturrent. 



in motion as a current — and which it cannot be on a 
non-conducting surface, or on a metal of a form not aUow- 
ing of a current. 

However, to put this subject beyond the poasibility of 
cavilj and to prove, incontrovertiblj, that th^ ball u^ 
charged with the supposed negative fluid, solely from the 
cause I have mentioned, if when the ball is so charged, a 
short metallic rod ^ be placed upon^ or attached to the 
ball, with the upper end a pointed, so as to faciUtate the 
passage of the fluid into the atmosphere, the fluid on the 
ball will be found immediately changed from a negative to 
a positive fluid ; and it will be also found, that so long aa 
the pointed rod remains affixed to the ball, it will be im- 
possible to charge the latter, by induction or otherwise, 
with negative fluid. 

It is evident that by attaching a rod of metal to the ball, 
a current will be aided ; and it will be found that from that 
moment the fluid will resume its natural motion, and be- 
come, to all intents and purposes, according to the nomen- 
clature of the day, a positive fluid. 

I trust that I may now congratulate myself upon having 
satisfied the mind of the most scrupulous philosopher ; and 
I trust, too, that I shall have relieved our ingenious and 
zealous ^' professors of natural philosophy'* from the 
painful extra labour of drawing, perhaps, too largely, on 
their mental powers for conscientious objections; and to 
which irksome avocation they might have been driven, 
had the proofs and arguments been less overpowering 
than those which I have presented to their notice, and 
which will enable them, without hesitation, to bid a final 
adieu to the romantic notions of ^' self-repulsive molecules,'* 
and other miraculous atoms of scientific creation. 

I will now say a few words respecting the modus ope- 
randi of the voltaic pile. 
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Thb Voltaic Pile or Galvanic Battery, is an 
apparatus^ as we know, formed of disks of metal which are 
kept wet by means of an acidulated water. 

Metal, as we have seen, is composed of phlogiston or 
electric matter and an earth, mi generis, and that when 
acted upon by an acid, the electric matter is set free, and 
the earth at the same time unites with the oi^gen of the 
acid, and form what is caUed an oxide. 

The disks consist of two orders of metals, one of which 
is less easily oxidated than the other. The disk easily 
oxidated is followed by the one less so, and so on ; and 
the consequence is that the easily oxidated disk when it 
touches the acidulated water, parts with its electric matter, 
while the following disk acts as a conductor of such matter, 
and by which means the electric fluid is passed along the 
battery or pile in a current, and which the operator can 
direct to whatever object he chooses. 

Tfovr as hydrogen is a combination of the electric fluid 
and water, it follows that the end of the battery from which 
this electric current escapes or passes (called by our 
scientific instructors the positive pole), must be that where 
the nydrogen is formed and consequently found ; while the 
surplus oxygen liberated from the acidulated water (after 
furnishing the requisite quantity to oxidate the metallic 
earth as it parts with its phlogiston) will be necessarily- 
found at the other extremity^ or negative pole^ as it is 
termed. 

This is the whole mystery of the voltaic or galvanic 
battery. 
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THE MORALITY OF PHILOSOPHERS. 

{Note rrferred to p. 10.) 

Our savants are of opinion that morality and philosophy 
have no necessary connection ; that they are in the condi- 
tion of aliens to each other ; that jealousy, manoeuvre, and 
intrigue are not incompatible with the character of a phi- 
losopher. *^Sir Humphry Davy/* says Dr. Faraday, "smiled 
at my notion of the superior moral feelings of philosophic 
meriy and said he would leave me to the experience of a few 
years to set me right on that head,^^ — (See Dr. Faraday^s 
Letter to Dr. Paris, of 23rd Dec'., 1829, in the latter's Life 
of Sir H. Davy, vol. 2. p. 2.) And though this letter was 
written by Dr. Faraday 16 years after the interview to 
which it refers, he does not intimate that his own feelings 
or experience were in any manner at variance with the opi- 
nion Davy had formed. 

Now, this libel on " philosphers'^ cannot be too soon, 
nor too severely reprobated. 

The vast mistake which these savants have fallen into is 
in calling themselves "philosophers.^^ The vanity of our 
nature has led them to imagine that facility in manipulation 
and dexterity in experiment, with energy of purpose, wmild 
make a philosopher, and they concluded that in their nu- 
merous rambling experiments, they were exploring the 
paths of science, when they were only wandering in the 
mazes of error. 

As these savants have hitherto been merely roving about 
the environs of science, and are now unexpectedly con- 
ducted to the TEMPLE, they will allow me to counsel them 
for the future, to indulge less in experiment, and more in 
reflection. 

One of the many advantages of this change of system 
will be its tendency to awaken their moral perceptions, and 
to enable them to discover that knowledge and morality are 
most nearly related — that science developes and expands, 
purifies and exalts the moral sentiments — that wisdom and 
virtue, infiney are indissolubly united. 



ADDENDA. 



The author's Theory of the Phenomena of the Electric 
and Magnetic Fluids, and their mode of action, was com- 
municated by him to the " Royal Society/* from Aix-les- 
bains in Savoie, through their late esteemed Secretary, Dr. 
Roget, in August, 1834. 

The Theory was referred by the Society to a Committee 
to report upon, but no report was ever made. 

In December, 1834, the same theory was communicated 
by the author to the " French Institute/* in a memoir pre- 
sented by M. Arago, when the subject was referred to 
Messieurs Ampere and Becquerel, and subsequently to 
another Committee, but no report was made by either. 

The author also communicated the Theory of the 
Magnetic Needle to the Board of Admiralty in February 
1838. 

Early in 1844, in consequence of seeing in the Philo- 
sophical Magazine of Sir David Brewster's, for June, 
1843, Dr. Faraday's experiment noticed in the foregoing 
pages, the author addressed another memoir to the " Royal 
Society,** accounting for the phenomenon, and shewing 
that it flowed from, and was confirmatory of his Theory. 

The Theory of the Non-Decomposition of Water, and 
that Hydrogen was composed of Electricity and Wa- 
ter, was communicated to the Royal Society in a memoir 
rded from the continent to Dr. Roget, in April, 
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1840, and which was referred by the Council to the 
" Committee of Chemistry," who made no report thereon. 
In December, 1841, the author addressed another me- 
moir upon the same subject, to the Royal Society, ac- 
companied with the dicta of Cavendish, Priestley, and 
Watt, as to Hydrogen being a compound body, which 
was also referred to the " Committee of Chemistry," but 
without any result. 



Conservatism in Science as well as in Legislation, is highly 
laudable up to a certain point: but when the system, or the 
tenets, are found to be unsatisfactory — to be utterly worthless 
in fact — it becomes a vice. 

It will be seen from the above dates, that ultra-conservatism 
predominates in both the scientific /oci — the " French Institute," 
and the ** Royal Society." 

The above enumeration, however, of papers, does not embrace 
one-half of those with which I tormented these two learned 
bodies upon the foregoing subjects. All to no purpose, not 
one of the scientific and impartial committees to whom the papers 
were r^erred, would make a report ; so wary were these ephe- 
meral professors of damaging their fragile wings. My only alter- 
native was then to appeal to the public; but here again I have 
been compelled from time to time to fire off a fresh piece of 
artillery in order to rouse attention. But neither has this suc- 
ceeded, as is evident from Mr. Grove's ''Gold Medal," and it 
is probable that but for the present publication, the Truths that 
I have demonstrated would have sunk into oblivion. 

Indeed what assurance have I even now that indiffer- 
ence combined with scientific manceuvre, may not produce that 
result ? 
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I bave^ however, the Batisfaction that I shall not be con- 
straiDed, like poor Galileo, to renounce these truths upon my 
knees, and whose only consolation at the conclusion of his 
humiliation, was to mutter, '* E pur se muove /" Such was the 
lot of an enlightened Italian, when Cardinal Virtues were 
in the plenitude of their power. 

Sir David Brewster has stepped forward in defence of the 
scientific conservatism which thus treated that great philosopher. 

Sir David says,* " Men are not necessarily obstinate because 
they cleave to deeply rooted and venerable errors, f nor are they 
absolutely dull when they are long in understanding and slow in 
embracing newly discovered truths.*' But he restores our spirits 
with a panacea. 

" He who contends, (he says in a subsequent page) for truths 
which he has himself been permitted to discover, may well sus- 
tain the conflict in which presumption and error are destined to 
fall." 

** The public tribunal may neither be suflSciently pure nor en- 
lightened to decide upon the issue, but he can appeal to posterity, 
and reckon with confidence on its sure decree *'% Amen ! 

* See Sir David Brewster's Life of Galileo. 

t How long have errors been held venerable by Savants ? 

X It seems never to have occuri'ed to Sir David's penetration, that there is a 
possibility that in the interim between the author and Posterity, his truths 
may have gone to line some ignoble trunk, or been consigned to other more 
oblivious uses, and in which unfortunate case, this noble and generous poste- 
rity would be without the means of making him immortal. 
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